
Agricultural Research Institute 


PUSA 

a 





THE 


PROCEEDINGS 

f- >, 

OF THE 

i.iniiEnn Society 

or 

New South Wales 

EOE THS TEAR 

1924 

VOL. XLIX 


WITH SIXTY PLATES 
and SOS TeiLSg^nre*. 


Sronnr I 

niNTID AHD FUBIiMHSD lOS VSI ■OOUMf »T 

IHE SYDNEY AND MELBOURNE PUBLISHING CO.. LTD. 

29 Alberta Street, Sydney, 
and 

IPLD BY THE SOCIETY, 


t^t4-i9»S 




CONTENTS OF PROCEEDINGS 1924 

' 1 " I 

PABT I. (3!^o. 195). 

{iMued 9ih April, 19M*) 

P«gt*!C. 

Prcisi^’ential Address^ delivcfred at the Forty-ninth Annual Meeting, 

2fith March, 1924, by A. F. Basset Hull. [Plates i.-iii.] i.-xvit. 


Elections and Announcements xviii. 

Hon. Treasurer's Balance Sheets .. xix.-xxi. 


FART XL (No. 196), 

(Issued ^nd July^ 192 A) 

Studios in tlie vegotation ot' ax’id and setni-arid New South IValeH. Part 
ii. The botauical features of the Grey Range ami its neighbourhood. 

By Marjorie X. Goliins, B.Se., Linnean Miu^leay Fellow of the Society 

in Botany. (Platofr iv.4x.) 1-18 

Australian Coleoptera. No, iii. Notes and new species. By H, J. 

Carter, B.A., F.E.8. (Ten Tcxt-%ires.) 19-45 

New trilobilos from Bowning, with notes oh EncrmarM# and Cordaniu* 

By John Mitchell. (Plate x.) 46- 64 

Studies in parfiUriitism ; a contribution to the physiology of the genus 
Casspiha. By J. McLn<skie, M.A., D,S<f. (Plate xi., and thirlystwo 

Text-ligures) . . .1 . . 56- 78 

Tlie Lorantliacwu^ ol' Australia. Part v. By W. F. Blakely. (Plates 

xvi.-xxvii.) 79-96 

A critical revision <>1! the Australian and New Zealand species of ti»e 
genus SeeoHum, By Q. H. (Mnningham. (Communicated by J, 

B: Gleiand, MM,, ChM,), (Plates xii.-xv,, and sixteen TOext- 

figures ) . . . . 97-119 

A monograph of the Freshwater Bntoniostraca of New South Wales. 

Part iv. Phyllopoda. By Marguerite Henry, B.Sc., Linnean 
M^cleay Fellow of the Society in Zoology, (i^utes xxviii.-xxxii.) 120-1<>7 
Notes on Australian Diptera. No. ii. By J. R. Mallocb. {Commumcated 

by E, W, Fergimm, M,B,, CkM.) 138-146 

Eucaiypts of the Blue Mountains and their defined areas. By E. 0. 
Chisholm, Ch.M. (Cqftmunic^ated bu /. fl, /.iSj.O., 

.. .. .. .. .r.. ht-iso 

Observations on Beliak, aspera in Australia. By T. Steel. (Three Text- 

figures) .. .. .. .. .. .. 151-152 

The food plants or hosts <>f some Fijian insMte. Part il. By R. 

Toitch, 9’^c,/aijd F, JiT. Greemyoo^'. * . . .... .. .. .. 153-151 

Studies in the flpacH^ J. The Jife-mstory of Sty^ti^ longifoUi^ 

ify PatHek 'Brcmgh^ M.A./ B.Sd., B.Sc. Ag. (TluHy-one 
Text-figures) 16?.l78 







PART IIL (No, 107). 

{Issued 24th Octoh0r^ 1924,) 

Results from Roy Beirs Molluscan colleciionB. By Tom Iredale. (Plates 

xxxiii.-sxrvi. ) 

Two new thrips*galls and their inhabitants, from New South Wales, 
By W. Doctors van Leeuwen and H, H, Karny, {Conmunieated 

by E, Mmdenf FM>S,), (Three Text-figures) 

On some Australian Scarabaeidae (Coleoptera), By Arthur M, Lea, 

P^E.S. (Nineteen Text-figures) . . . . 

Entomostraca collected in the vicinity of Auckland, New Zealand. By 
Marguerite Henry, B.Sc,, Linnean Macleay Fellow of the Society in 

Zoology, (Five Text-figures) 

Notes on breeding Entomostraca from dried mud and their habits in 
aquaria. By Marguerite Henry, B.Sc., Linnean Macleay Fellow of 

the Society in Zoology 

The nectar of flowers. By Thofi. Steel 

Notes on Australian Diptcra. No. iii. By J. R. Malloeb. (Communicated 

by Dr, E, W. Fergmon), (Four Text- figures) 

An Australian Caryophyllaeid Cestode* By Professor T, Harvey 

Johnston, M.A., D.Sc* (Seventeen Text-figures). 

Notes on Australian Diptera. No. iv. By J, B. Malloch, {Communicated 

hy Dr, E, W. Ferguson), (Five Text-figures) 

A revision of the Australian Chiromysini (Stratiomyiidae. Diptem;. 

By G. H. Hardy. (Seventeen Text-figures) 

The motor nerve-endings of the limb muscles of the frog {Rana tern- 
poraria) and of the muscles of the pectoral fin of the Dog-fish 
{Squalus aeanthias). By P. D. F. Murray, B.Sc., Linnean Macleay 
Fellow of the Society in Zoology. (Plates xxxvii.-xliii.). .. .. 
Studies in plant pigments. Part ii. The red pigment induced by insect 
injury in Eucalyptus stricta. By J. M, Petrie, D.Sc., F.I.C., Linnean 
Macleay Fellow of the Society in Biochemistry, (Plate xliv,), .. 
Mite of genus Ertophyes associated with malformation of leaves of 
Eucalyptus stricta^ By W. B. Gurney, F.E.S. (One Text-figure). 


PART IV, (No. 108). 

(Issued 29th December, 1924,) 

Revision of Australian Lepidoptera. Lasiooaanpidae. By A. Jefferis 

Tamer, M.D., F*E.S. 

Upper Penman Coleoptera and a new order from the Belmont Beds, 
New South Wales. By R. J. TiUyard, M.A., Bo.D., D.Sc., F.NJ5., 
Inst., F,Ii.8., F.E.S, (Plates xlv.^xlvi., and three T«xt-%nrB8) . . 
The Influence of eertain Colloids upon Fermentation. Part i By B. 
Chreig-Sinith, D.Sc., Macleay BaeterialogtSt to the Socially. (Six 

Textrflgum) 

Auatraiian Nemestrinidae. (Diptera). By G. H. Hardy. (Thirteen 
Text-figures) .. .. .. .. .. .. •. 


Pages. 

179-278 

279-282 

283-312 

313-318 

319-323 

324-328 

329-338 

339-347 

348-359 

360^370 

871-385 

386-394 

395-396 

t 

m-4X 

mm 

mm 

mm 



OOKVKNm 


V- 


Pagw- 

Two mw Hemiptora from New South Walee. By Herbert M. Hale* 
(Com/fmmcated by A, J. Nicholson, M^Sc.), (Platea xlvii,- , 

zMil) 401-467 

Eleven new speciee of AvieulopecUn from Carbomferotia Bocka, Myall 

Lakes, N.B.W. By John Mitchell. (Plates xlbE.-]ii.} 468^74 

An ecological study of the flora of Mount Wflaon. Part i. The vege- 
tation of the basalt. By P. Brough, B.So., B.8e, Agr., John 

McLuckie, M.A., D.Sc.; and Arthur H. K. Pel^e. (Plates Ivii.- 


Ix.; and flve Toxt^flguree) * 475-408 

A further reference to the ooourrence of Mcrista plebsia Sowerby in 

New South Wales. By John Mitebell. (Plate liii.) 400-508 

A preliminary reference to a new speeies of Bhniehthys from the Lower 
Beds of the Newcastle Coal Measures. By John Mitchell. (Plate 

liii.) * 603 

Note upon determining the Hydrogen-ion concentration colorimetrioally, 
in small quantities of fluids. By E. Greig-Smith, B.Sc., Maoleay 

Baciteriologist to the Society 504^8 

Critical notes on the Tomnocephaloidea. By Professor W. A. Haswell, 

M.A., D.Sc., F.R.8. (Plates liv.-lvL) 609-520 

Australian Coleoptera: Notes and new species. No. iv. By H. J. 

Carter, B.A,, F.E.S. (Thirteen Text-figures) 521-544 


PART V. (No. 190). 
(lusued 18th February, 1925.) 


Balance Sheet (Bacteriology) xxi. 

Abstract of Proceedings . . xxii.-xxxii. 

jDonations and Exchanges xxxiii.-xUx. 

List of Members l.-liv- 

Index Iv.-lxxxi. 



vi. ooKwrr^, 

LIST OF NEW ORDINAL, FAMILY AND GENERIC NAMES PROPOSED 

IN THIS VOLUME (1924). 

Amtropeus » (Ilelopinae, Tencbrionulae) Notoprataem (Heterotarsinao) . , , . 37 


543 f^ototrintm (4^deliinae) .. 40 

Balanotaenia (C^ryophylladdae) .. 347 Paranii^ops {Notonectinajc, Hcmiptcra) 

BuprestodeH (Buprestinae) 23 461 

Oavicepa (Chlqropidae) 355 rermophilidae (Coleoptcra) .. ,, 430 


Endothina (Opatrinae, TonebriomdiiU3) Perm^sifne (Pennosyniclae) 431* 

536 Permosynid^ie (Coleoptcra) 431 


Eremonoma (Cnethocampinac) . . . 409 Protocolciflne (Protocoleoptera) . . . 434 

Fergusonma (Agrornyzinae) 337 Protocoleoptera, ord. nov 434 

Mesddrepta (CnethocaJMpinae) . . , 401 ProtocolcuH (Protocoleidae) . . . . 434 

NotohuhasteH (Buprestinae) .37 


NEW GENERA OF MOLLUSCA PROPOSED IN THIS VOLUME. 


Abranda . . . . 

212 

Fautor 

.. 230 

Propefu8U8 . . . . 

.. ..268 

Afitelena . . . . 

230 

FlucHger 

. 209 

Propfdeda 

. .. . 186 

Bathycardita . 

205 

Fluviolanatm 

, . 1U6 

Projjeiiinum . . . . 

. . . . 256 

Bedeva 

273 

Galfridm 

. 271 

Pugillaria 

. .. .277 

litjllustTcteci . . 

232 

Gazameda 

. 247 

BadulDhus . . 

270 

Bcrylsma . . . . 

'267 

Glyptozaria 

.. 243 

iiimulanax . . , . 

« * » * M f V 

.. -.218 

Borniola . . . . 

207 

Gouldiopa 

. 209 

JRixa 

.... 221 

Botellus . . . . 

244 

icuncula 

. 251 

Salaputium . . . . 

.. .204 

Caeozelia . . . . 

246 

Lodderena 

. 233 

Salsipotens . . . . 

.. ..230 

Chioneryx . . . . 

210 

Melliteryx 

. 207 

1 

ScisHurona . , . . 

.. .. 215 

Coenaculum , . 

244 

Mendicula 

. 20(i 

Seilarex 

.. .246 

Comitileda . . . . 

. . .1 . 185 

Mesoclanculm .. 

. . 224 

Femelangulus . . 

.. .. 212 

Cosmetalepas , . 

91 H 

t * t * • M X \J 

Minojm 

. . 226 

Solamen 

.. ..198 

Cro^ticola . . . . 

251 

Naccula 

. . 238 

So Tihismale nar 

01Q 

Oupidoliva . . . . 

259 

Notocallista 

. 210 

Spectamen . . . . 

if • * 

.. ..227 

Cymatiella . . . 

254 

Notogibhula 

. 226 

Stipator 

.. ..233 

Dolicrossva . . . 

251 

NotoUmea 

. . 194 

Suhzeidora , . , . 

217 

Elegidion . . , . 

220 

Notomyrtea 

.. 206 

Talabrica 

... 204 

Ethminoiia . . . 

228 

Numella 

. 206 

Thracidora . , . , 

.. .. 200 

EucrasHatella . . 

.... 202 

Patcllanax. 

.. 239 

T ricfiotinuseulusi 

IQfi 

Eumarcia . . . . 

211 

Peculator 

. 269 

Vacerra 

* i « • Av*/ 

.. ..221 

Exifniothrada . , 

199 

Pervicacia 

. 262 

a/Z/1 * 

071 



Pra^wZww 

. 207 


* • t * 1^9 X 


CORRIGENDA. 

Page 34, line 25, fo^ Bend in read Baiidin 

Page 104, 7th line from bottom, [or lock grainineia read syhns 
Page 105, line 7, delete “in grassy places** 

Page 105, lines 9, 10, after Type), read Forest Reserve, Packakariki, WhakatikeF 
Page 108, 8 lines from bottom; and page 110, line 10, for Cleland read Cleland 
and Cheel 

Page 151, for Helix aapera read JI. afiperea 
Page 261, line 29, for 92 read 62 
Page 347, line 9, for larvei read laruei 



OOKOXarTS. 


Til. 


LIST OF PLATES. 

Prookkwngs, 1924. 

i. --8heliharbour, N.S.W. 

ii. — Moffat Head, Q.; Point Cartwright, Q. 
iii— Port Macquarie, N.S.W.; Magnetic Island, Q. 

iv,-ix. — Vegetation of the Grey Range and its neighbourhood. 

X. — New Trilobites from Bowning, N.S.W. 

xi. — General habit of Cassytha. 

xii. -XV.— Australasian species of Secotium. 
xvi.-xxvii. — Specieii of Loranthus, 
xxviii.-xxxii. — Phylh)pods from New South Wales, 
xxxiii.-xxxvi, — Moliusca from Roy Belfs Collections. 

xxxvii^-xliii. — Motor nerve-endings in limb muscle of the frog and in muscles of 
the pectoral fin (>f S qualm acanthias. 
xliv . — Eucalyptm atricta injured by species of Eriophyes. 
xlv.-xlvi, — Upper Permian Coleoptera from Belmont, N.S.W. 
xlvii.-xlviii. — New Hemiptera from New South Wales, 

xlix."lii.--New species of Avi^ulopecten from the Carboniferous of New South 
Wales. 

\i\L ^ Elonichthys (iavidi^ n.sp,, and Middle Devonian brachiopods from New South 
Wales. 

liv.-Ivi. Reproductive system in species of Temnocephala. 

Ivii. — Map of the Mount Wilson Region, 

Iviii.-lx. — Vegetation of the basalt at Mount Wilson. 




3r*K OCEEDIN 08 

OF THB 

LINNEAN SOCIETY 

Of 

ISiBZW HOIITM WAT.KB. 


Wednesoav, 2(iTTr March, 1924. 

The Forty-nintli Annual (h'nernl M<?etiiig', tof^ether with the Ordinary Monthly 
Moetinp:, wan held in the Linnean Hall, Ithaea Road, Pjlixabeth Hay, on Wednesday 
evening, 2(>tli March, 1924. 

ANNUAL GENERAL MEETING. 

Mr. A. F. Hasset Hull, Presiilent, in the Chair. 

The Minutes of* the preceding Annual General Meeting (28th March, 1923) 
were read and confirmed. 

PRESIDENTIAL ADDRESS. 

Perhaps the most outstanding scientific event in Australia during the year 
was the second meeting of tlie Pan-Pacific Science Congress. The Hrst meeting 
of this Congress was held at Honolulu in 1920, and the second meeting was held 
under the auspices of tlie Australian National Research Council, partly in Mel- 
bourne and partly in Sydney. It was attended by more than 80 scientists from 
overseas, as well as by a large number of Australian .-scientists and others in- 
terested in the objects of the Congress. The holding of tlie meeting was made 
possible by the generosity of the Commonwealth and State Governments, and the 
work of organising and carrying out the meeting wa.s performed by the executive 
of the Australian National Research Council, The meeting was most sucfjessful 
and we may look forward with interest to the publication of the papers ^ n*ad 
in the various sections. 

Mention was made in the Presidential Address la.st year of the advantagcii 
that would result, both to members and to the Society, if the Society’s bead- 
quarters could be removed to a m6re central position than Elizabeth Bay. During 
the year, the attention of the Council was given to this que^stion, and as a result 
a property known as Lanriston Hall, 16 College Street, overlooking Hy<le Park, 
was parchased by the Society. The property was bought subject to an existing 
lease expiring in February, 192B. The tenant has, however, asked to be released 
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and the CounciJ has agreed to allow her to vacate the premiseB. As a result, 
alterations to the property will be commenced immediately, and on their com- 
pletion the Council has decided to remove the ollice of the Society to 16 College 
Street, where the ordinary meetings will be held. The request came from our 
tenant quite unexpectedly and the Council had to come to a decision at once; it 
was therefore decided to allow the library to remain at Elizabeth Bay for the 
present, until the Council is able to consider carefully all the matters connected 
with a complete removal of the Society's activities to the new site. We hope to 
liold our first ordinary meeting at the now address about the middle of the year. 
We will thus give effect to the aspirations of your Council as expressed by my 
predecessor in this chair in his presidential address last year, and at a date, 1 
may venture to say, far in advance of his most sanguine anticipations. 

The community suffered a severe loss by the death, in September last, of 
the State Governor, Sir Walter Davidson. His Excellency showed a keen ap- 
preciation of the work of this and other scientific societies and was especially 
interested in a scheme to bring all such societies under one roof. 

Several years ago T entertained a hope that the two leading scientific societies 
might be induced to join forces in devising a scheme for the establishment of a 
comprehensive Science Building; options on sites were secured, but in view of 
the disturbed condition of affairs during the war, the project was allowed to lapse. 
Shortly after my election to the presidency of this Society I again took the matter 
up, and on the occasion of my official call upon the Governor, I referred to the 
subject, only to find that His Excellency had independently conceived a similar 
plan in conjunction with the proposed Soldiers' Memorial and the extension of 
the Mitchell Library. At His Excellency's invitation 1 joined the committee which 
was engaged with him in elaborating his plans. At the same time I brought the 
subject before your Council, and it received a considerable amount of attontioi 
during the year. The lamented death of His Excellency abruptly terminated the 
proceedings, but 1 personally may be permitted to express the hope that means 
will yet be found tv carry the scheme of union of the Scientific Societies to a 
successful conclusion. The central feature of my plan is a large Hall of Science, 
erected on a commanding site in the city, with annexes providing lecture rooms, 
office accommodation, libraries, committee rooms and every accessory of a well- 
eejuipped club; an Institution such as would be a credit to this great city, and a 
meeting place for the leaders of science, literature, art and philosophy; erected 
by the joint efforts of every association formed for the furtherance of such ob- 
jects; managed by a joint committee; but so constructed and laid out that each 
Society would retain its own individuality unimpaired ; its own distinctive quarters, 
with, at the same time, the advantage of co-operative performance of those de- 
tails of house management which would be for the common use of all members. 
The ideal is a hi^ one, but by no moans unattainable, if those who guide the 
destinies of our great societies could agree to work together for the common 
good of themselves and their humbler brethren. 

' The concluding Fart of Volume xlviii. of the Society's Proceedings has been 
issued. The complete volume (688 -f Ixxxii, pages, 52 Plates and 438 Text- 
figures) contains forty papers, covering a wide range of subjects in Natural His- 
tory. nine papers being eontribnte<I by the Society's research staff. 

Exchange-relations with other scientific societies and institutions are now 
more normal, the receipts for the session numbering 1,450. During the past year 
w e have resumed exchanges with a number of Qeman Scientific Sodeties with 
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whoiD we escliangetl formerly, iuid have added to the so<iieties and institu* 
tioDs on our exchange list the following: — Bergens Museum, Bombay Natural 
History Society, Bolanisches Museum zu Berlin -Da lileuj, Liverpool School of 
Tropical Medicine, National Research Council of Japan, Nolgeineinschaft der 
deutfichen Wisscnscliaft, Society botaniquo de Pologne and Soei6t6 d'histoire 
naturellc de Toulouse. Bookbinding operations are proceeding steadily, the pub- 
lications imjst used by members re<*eiving tirst consideratum. 

Last year tliere seemed a likelihood that the issue of the “Zoological Record^' 
might be dis(-ontinued. The ditficulty, one of finance, appears to have been over- 
come and it is now assured that the volume for 1021 will be issued and that for 
1022 will f)e prepared. Following the lead of tlie At-ademy of Natural S<deiiees 
of PhilHdeljdiia, your f’ouncil bus offered to eontribule tow'anls any loss on the 
publication of the Record in the year ending 30tb June, 1024, and to consiilor 
furtlier ( ontribntion, slumld sucli be necessary, in succeeding years. 

in respfuise to a retjuest from the N.S.W. Exhibiti(m Commission tlie Council 
agreed to jin^paie an exhibit of the SocietyV publications for tlie Education Sec- 
tion of the British Empire Exhibition. 

Mr. A. H, S. Lucas, having accepted (lu‘ Acting-Pro fessorshif) of Mathe- 
matics in tile University of Tasmania for the y<‘ar 1924, deci<led not to seek re' 
election as a meniber of tiie Council of the Society. I desire to place on- record 
our appreciation of the valuable services rendered to the Society by Mi‘. Lm-tis 
as a Member of C.ouncil for twenty-nine years, during two of which tie o(*cnpi(*d 
the presidential chair. 

Mr, W. W. Froggatl, a member of Council since 1H98, retired during the 
ytair from tlie position (d‘ Government Entomologist. His services as an ec<momk 
entomologist ljav<% however, not been lost t<i the State, as \w lu\s been apiminted 
Forest Entomologist to the Minister for Lands and Forests, bis work being to 
study the pests of timbers in the forests, and also the pests coming into this State 
from abrouil in imported timbers. 

After thirty-three years of service on the staff of the Australian Museum, 
Mr, Charles Hedley has retired under the f>rovisions ol’ the Superannuation Act, 
Althougli lie has still some year.s to traverse before reaching tin* compulsory re- 
tiring age, lie has exercised his option and voluntarily relinquished his position as 
Principal Keeper of (.Collections in that Institution, While w^e cannot l)Ut regret 
the severe loss llmt must result to tlie scientitic side of the Museum, it is a matter 
for sincere congratulation that Mk. IJedley’s higli attairiinimts have been sidi- 
stantially recogniseal hy tbe neighbouring State of Quei'nHland, be having been 
appointed ftcienlitic directfir of the Great Barrier Reel' C/ommitlee, a most im- 
portant body formed uncUo* the aiispices of tlie Royal Geographical Society of 
Australasia, Queensland branch, to engage u)>on research problems in relation 
to that great natural i'eature of the Queenslatuf c<iast. To uh personally and as 
members of the local scientific bodies, Mr. Hedley’s removal from this State for 
tlm greater. part of tlie year will be fraught witli the sincerest regret. His Avell- 
considered judgment and over helpful counsel in the s<*ieritific and business con- 
duct of our Societies, in all of which he has been an <*.steemed office bearer, wdll 
be sorely lnis^^ed. Our cliief consolation lies in the fact that in his new sphere ox 
acti^nty he will be enabled to add more lustre to his already great achievenieiils in 
the world of scientiffe effort. We also have to offer Mr. Hedley our hearty con- 
gratulations on the honour conferred upon him by the New Zealand Irisfitule, 
which has elected him an Honorary Fellow. 

T have much pleasure in offering the Society's heartiest lumgratulations to 
Mr. W. B. Gurney on his appointment as Government Entomologist; Sir Douglas 
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Mawiaon on bis election as a Fellow of the Royal Society of London; Mr. A. H. 
S. Lucas on his appointment as Acting-Professor of Mathematics in the University 
of Tasmania. 

Tlie reading of papers at the ordinary meetings has again been supplemented 
by discussions and lecturettesj and wo are indebted to Miss M. I, ColUns, Dr. C. 
Anderson, and Messrs. A. E. McCulloch and D. G. Stead for short lantern 
lectures. 

Since tlie last Annual Meeting the names of 14 ordinary members have been 
added to the roll, 4 members have resigned and we have lost by death one 
corresponding and tA^^o ordinary members. This leaves the Society with 166 
ordinary members on the roll. 

Achile Raffray, Ministre plenipotentiaire de France, en retraite, died at Rome, 
24th September, 1923, at tlie age of 79. He had been a corresponding member 
of the Society since 21st November, 1900. By his death entomology has lost one 
of its most distinguished Avorkers, M. Raffray being the world's authority on the 
Pselaphidae. The publication of bis last work *‘Sur la dispersion geographique 
des Psfdapluens du Monde’' has commenced in the “Memorie dell’Accademia Ponti- 
ticia dei Nuovi Lincei.'* He contributed an important paper on Australian 
F'selaphidae in our Pi'oceedings for 1900. 

Hknrv Dkank^ who died at Malvern, Victoria, on 12tli March, 1924, was 
born at Ciapham, London, in 1847 and was educated at tjueen's College, Galway 
and King's College, London. 

He was the son of Henry Deane (1807-1874) of Ciapham, a noted phar- 
maceutical chemist, the first President of the British Pharmatieutical Conference 
and a Fellow of the Linnean Society of London from 1855 till his death. Amongst 
the schoolfellows of Henry Deane, Senior, were Henry and Edwin Doubleday, 
afterwards the distinguished entomologists, who communicated their love of collect- 
ing birds and insects to Mr. Deane, whose interest in natural history, thus aroused, 
never waned. He was a personal friend of A. R. Wallace and otliers of the same 
time and received from Dr. Harvey (who visited Australia to collect seaweeds, 
wrote a book on them and distributed sets of seaweeds) a set which Henry Deane, 
Junior, inherited. This set be presented, together with his own private herbarium, 
chiefly of New South Wales plants, to the National Herbarium in Sydney only 
some four years ago. 

Thus it was the example and influence of his father that aroused the interest 
in natural history of the Henry Deane whose loss we mourn. Before he came to 
Australia, he collected and studied British insects, but in Australia, in his leisure 
hours, he specialised in botany. 

For the greater of his life Henry Deane was connected with railway 
engineering. Before coming to Australia in 1880, he had been engaged first with 
the London metropolitan railways and later in Hungary and the Philippine 
Islands. From 1880 to 1906 he was employed in the construction department 
of the New South Wales railways, rising to the position of Engineer-in-Chief, and 
being associated with many important railway works, including the construction 
of the bridge over the Hawkesbury River and the introduction of the electric 
tramway system in Sydney. 

In 1908, two years after retiring from the service of the New South Wales 
railways, Mr. Deane was appointed by the Commonwealth as controlling and con- 
sulting engineer in connection with the survey of the proposed transcontinental 
railway between Kalgoorlie and Port Augusta, and later, as Engineer-in-Chief of 
the Commonwealth railway construction branch, he did much towards bringing 
to a successful conclusion the task of building this l,100«>mile line of railway 
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through an almost waterless and uninhabited region. In 1914 he seveied his con- 
nection with the Commonwealth railways and practised as a eonmilting engineer 
in Melbourne. 

Mr, Deane became a member of this Society in 1883, and, until his removal 
to Melbourne, was a very active member of the Society, being a regular attfflidant 
at the meetings and a frtviuent exhibitor of interesting specimens. He was a 
member of Council from 1887 to 1912 and was President for the years 1895-96 
and 1896-97. 

He mm a member of the Royal Society of New South Wales from 1885 till 
his death, and occupied the presidential chair of that Society on two occasions 
(1897 and 1907) ; he was elected a Fellow of the Linnean Society' of London in 
1885. 

During the years 1895-1901 he contributed fourteen papers, nine of them in 
conjunction with Mr. J. H, Maiden, to the Proceedings, amongst them being a 
series of eight papers containing observations on the Eucalypts of New South 
Wales. Beibre the appointment of Mr. Maiden to the Botanic Gardens, he was in 
close touch with such eminent botanists as Dr, WooUs, Mr. Fitxgerold and Baron 
von Mueller. He was an accomplished botanist, and, apart I'roui his work on 
present day plants, he had carried out much work on the Tertiary fossil flora of 
Eastern Australia — a most difficult subject to deal with satisfactorily. Some of 
the results of these fossil studies were published by the Geological Survey of New 
South Wales, and they form a valuable eontribution to our knowledge of the flora 
which preceded the existing flora in Australia. 

Although living in Melbounie for the last twelve years, he retained his in- 
terest in the Society and its doings and it w^as rarely that he did not flind time, 
on his visits to Sydney, to look in at the Society’s headquarters. His death re- 
moves one who took a keen interest in the Society's affairs and who helped to 
guide the destinies of the Society for a quarter of a century. 

.How similar w^as the end of the father to that of the son 1 Of Henry Deane, 
Senior, we read: (Proc. Linn. Soe. Lond., 1873-74, p. xlix.) ‘‘The death of Mr. 
Deane occurred on the 4th of April, 1874, at Dover, where he bad been detained 
for a day or two by stress of weather on hia way to visit his son in Hungary, 
Walking from his hotel to the boat he was attacked by sudden pain in the region 
of the heart, and in a few minutes had ceased to exist.” Of Henry Deane, we 
leam that he collapsed suddenly while working in his garden and passed away 
without regaining consciousness. 

Jacob Robert L. Dixon, who died on 27th October, 1923, after an illness ex- 
tending over several months, was born at Liverpool, England, in October, 1861. 
He was educated at the Royal Infirmary Medical School, Liverpool and obtained 
his LuR.C.P, of Edinburgh and M.R.C.S., England, in 1884. He was for a time 
Honorary Pathologist to the Royal Southern Ho^ital, Liverpool, and then entered 
into private practice in the South of England. He camo to Australia in 1912 
and, very shortly after his arrival, was appointed Demonstrator in Physiology, 
and later, in 1923, Lecturer in Histology at the University of Sydney. Dr. Dixon 
joined the Society in 1913 and for a number of years was a regular attendant 
at our meetings. He was keenly interested in Natural History, particularly 
microscopy and conohology, and paid a good deal of attention to a group of small 
Crustaceans found infesting the masses of seaweed and bryozoa round the piles 
of wharves and floating jetties. He was also an artist of no mean ability and 
was passionately fond of water colour landscapes. He was a very reserved man 
and few of his oolleagues knew much of his hobbies. 
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Last year attention was called to tbe possibility that, as a result of visiting 
expeditions of collectors to Australia, tbo best collections of some groups of Aus- 
tr^ian animals would be found, in the near future, not in Australian Museurns, 
but in those outside Australia. As a result of representations made to, him the 
Prime Minister has intimated that it is intended to grant permits in future to 
expeditions engaged in collecting specimens in Australia only on condition that 
types of any new species and duplicates (one pair in each case) of any rare 
species are donated to the Museum in the State in which specimens arc collected. 
This is a very satisfactory arrar*gemcnt in view of the need for future! research 
workers to have material for conii.>ari8on. 

During the year the Minister for Trade and Customs has ap planted advisory 
committees in llie various States to assist him in connection with applications 
which may be received for permission to export prohibited Australian birds and 
animals. Applications will be subniitted to the Advisory Committee in the State 
concerned and on receipt of the Committec^s recommendation the Minister will 
decide wlictlier or not each application shall be granted. The committees consist 
of reprcsentati\’es of various institutions and in each ca.se a deputy has been 
appointed to act in the absence id‘ the representative. Tbe New South Wales 
Committee comprises Professor L. Harrison (deputy, Dr. A. B. Walkom) re- 
presenting The Universily of Sydney, Royal Society of N.S.W. and Linncan 
Society of N.S.W., Mr. F. Flowers (deputy, Col. A. Spain) representing the 
Taronga Zoological Park Trust, Mi*. A. F. Basset Hull (deputy, Mr. A. R. 
McCulloch ) representing the Royal Zoolcjgical Society of N.S.W., Dr. C. Anderson 
(deputies. Mr. E. le G. Trougliton, and Mr. J. R. Kinghoru) representing the Aus- 
tralian Museum, Mr. W. W. Froggatt (deputy, Mr. E. Cheel) representing the 
Naturalists^ Society of N.S.W, and the Wild Life Preservation Society of N.S.W., 
Mr. N. Cayley (deputy, Mr. J. S. P. Ramsay) representing the Royal Austral- 
asian Ornithologists’ Union (N.S.W. Branch), Mr. F. Famell (deputy, Mr. W. 
F. L. Bailey) reprasenting tlie National Park Trust and Mr. F. Lynne Bolin (de- 
puty, Mr. B. T, D. Symons) representing the Royal Society for the Prevention of 
Cruelty to Animals. The issue of permits to export is subject to the re<|uisite 
permission bfiing obtaineil from tbe State Government to collect the Birds and 
Animals concerned. 

The announced intention of Die Government to introduce a Bill to provide 
for representation of tbe Beientitic Societies on the viixious Park Trusts was not 
earned out during laet Session, but recent paragraphs in the daily press indicate 
that the subject has not been entirely lost sight of. 

This Society joined with others interested in tlwj preservation of our native 
fauna in a deputation which waited upon, the Chief Becrotary in eTune last. In 
the absence of Mr. Oak.es the deputation was received by Mr. Farrar, and a reply 
to the representations then made has Ijeen recently received. AVhile in some de- 
tails improvements axe being introduced in the administration of the Act, there 
still remains much to be done, but the all-unportant question of finance seems to 
block the way to a more stringent enforcement of the provisions of the Statute. 

The Australian Forest League which has been formed recently ehouM play 
an important part in the preservation of our forests. It may be said to stand in 
the same relation to ©ur trees as dim- the League of Bird Lovers to our birds. 
Among the objects of the Forest League afe: — The Maintenance and preservation 
intact of the present forests ; Re-afforestation of denuded areas; Tree Planting of 
waste spaces and sand dunes; Protwtion of forests against fire and other des^ 
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tructive agcntw; To foster the planting of trees for shelter and ornamental por-* 
poses; To advertise the value and encourage tlie use of our timbers and their 
products; Publication and diffusion of facte and statistics concerning our trees 
and forests; Education of the public to a realisation of the value of our forests; 
and Protection of our indigenous flora and fauna. 

AVe may wish this organisation every success. 

The year's work of the Society's research staff may be summarised thus : — 

Dr, H. Greig-Suiith, Macleay Bacteriologist to the Society, has continued the 
investigation into the activities of the high -temperature organism used in the 
corrosion of lead. 


Ttiree papers have been submitted and have been published in the Proceed- 
ings diiring tlie year. These showed that the characteristic substance of the tan- 
bark, after undergoing the process of tempering, is humic acid wduch is readily 
fermented by the thermrtphilic bacterium. Tempering is a preparatory fermen- 
tation in which moulds attack the insoluble cellulose and convert it into simpler 
bodies. Some of the moulds were isolated and seeded upon Alter paper. They 
converted tile paper into a product whicli readily yielded carbon dioxide upon 
the introduction of the high temperature organism. The bacterium can attack 
many compounds of carbon stich as sugars, alcohols and organic acuds while 
ammonium salts and urea can serve as sources of nitrogen. Raffinose and innlin 
among the carbohydrates, and oxalic and formic among the acids were not at- 


tacked. 

The bacillus is sensitive to sudden changes of temperature and its inability 
to ferment solutions of citrate w’us traced to the organism lieing chilled when <ii8- 
tributed in fluid at the laboratory temperature. 

Some work has been done with bacteria isolated from the nodules at the 
bases of the stems of Eucalyptus seedlings. Only one out of many bacteria has 
given positive evidence of nodule formation but, as the results may have been 
accidental, much work has yet to be done before a definite conclusion can be made. 

Dr. J. M. Petrie, Linruion Macleay Fellow of the Society in Bio-chemistry, 
has, during the past year, continued Ids investigation of the colour pigraepte of 
Aeada flowers. In addition to the two species (Acacia discolor and A, limfoUa) 
already dealt with, work has been carried out with A. mollmhm and A, 
folia. Prom all four spe(ues the pigment proved to be the same, having the con- 
stitution of Kaempforol, in union witli the sugar rhamnose as a glucoside. Closely 
associated with this glucoside are certain organic acids and phenols which evi- 
dently play a part in the formation of the yellow pigment and of the red colour- 
ing matter and tannins, The results of these researches are contained in the paper 
^'Studies in Plant Pigments, I./' published in Part 3 of the Proceedings for 1923. 
Further investigations have been commenced# with Eucalyptm stiicta and E. 
eugenioides. Plants of the former were observed whose foliage and small twigs 
were changed from gi'een to red, the change being the result of insect injury. An 
attempt was made to obtain from these plants and from healthy normal flowers 
of the same species both the yellow and red pigments in order to determine 
whether the two axe ehemieally related. This research was obstructed by the 
separation of a highly msoluble white compound which has now been isolated in a 
practically pure oondition. Tim red leaves proved to contain no antbocyanins, 
the pigment being a tannin red formed by oxidation of the catechol tanning in 
the normal loaves. These rod leaves and twigs are therefore in contrast with 
the young spring growth which contains true anthocyanins. 



pbbbidbkt's adwsbb. 


VIU. 


Dr. Petrie proposes, during the coming year, to continue his work on various 
species of Eucalyptus; also on the flowers of Erythrma for the red pigment^ and 
on certain Acacias for the red pigment of the flowers and its relationship with 
the yellow pigment already obtained. 

Miss Marjorie X. Collins, Linnean Macleay Fellow of the Society in Botany, 
has spent a good part of the year in preparing the results of her fleld work for 
publication. The flrst paper^ dealing with the plant ecology of the Barrier dis- 
trict, appeared in Part 3 of the Proceedings for 1923 and the second paper, deal* 
ing with the botanical features of the Grey Range and its neighbourhood is com- 
plete and ready for publication. 

Additional fleld work was carried out in the Cobar district and on the 
Darling and Paroo Rivers after the autumn and winter rains, and observations 
were made on the winter herbage. These supplemented previous observations 
which had been restricted to the ground flora following spring and summer rains. 
An examination was also made of the red soil scrub floras between the Paroo 
and Warrego Rivers and between the Warrego and Darling. During this field- 
work Miss Collins collected what is probably a new species of the rare aquatic 
liverwort Biella which genus has not previously been found in Australia. The 
occurrence of an aquatic liverwort in a region subject to rainless periods extend- 
ing over years is one, the study of which promises to be of very great interest. 

Miss Collins proposes, during the coining year, to complete her ecological 
studies of the vegetation of the arid and semiorid regions of New South Wales, 
visiting, for that purpose, the lower part of the Darling near its junction with 
the Murray; she also proposes to make a study of the vegetation of the serpentine 
deposits of New South Wales. 

Miss Marguerite Henry, Linnetm Macleay Fellow of the Society in Zoology, 
in continuation of her studies of the freshwater entomostraca of New South Wales, 
completed her account of the Ostracoda, the results being published in Part 3 of 
the Proceedings for 1923. Whilst studying the Phyllopoda, Miss Henry visited 
the Cobar district for the purpose of studying the occurrence and habits of living 
Fhyliopods, as this group is far more abundant in western New South Wales than 
in the coastal region. The description of this group has now been completed and 
the results are ready for publication. Nineteen species are dealt with, six of them 
being described as new, and three recorded for the first time from New South 
Wales. Miss Henry has been working also on samples of dried mud from Queens- 
land and Central Australia, and on a collection made by Mr. T. Steel from New 
Zealand lakes. 

Miss Henry completes her work m a Linnean Macleay Fellow on the 3l8t 
instant, and leaves on the 12th April on a holiday trip to England. We may ex- 
press , our satisfaction with the results of her work as a Fellow, and wish her a 
very pleasant and enjoyable trip. 

Dr. Walkom has completed two pieces of worit on fossil plants during the 
year, viz. (1) a description of a collection of plants of Tipper Triassic age from 
Bellevue, Queensland, fotwarded by the Director of the Queensland MuSenm and 
(2) the examination of the collection of fossil plants from the Narrabeen series 
for the Geological Survey of N.S.W. Arrangements have now be^ expiated 
for him to receive for examination collections of Mesozoic pfam^ta 
Geoloig^cal Survey of Ta sm a n ia. The desoription of these apftmmwia 

should add considerably to our knowledge of the distribution and raiatibnships of 
Australian Mesozoic floras and may well help to clear up some of the donbtfiil 
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points in oonnsotion with tho correlation of the frea^water Hesoaoie Strata of 
Tasmania and the mainland. 

Five applications for Linnean Madeay Fellowships, 1024-26, were received in 
response to the Council’s invitation of 26th September, 1023. 1 have pleasiire in 
reminding you that the Council has re-appointed Dr. J. M. Petrie and Miss 
Marjorie I. Collins to Fellowships in Bio-chemistry and Botany respectively for 
one year from 1st April, 1924, and has appointed Hiss May M. Wi^ams, B.So., 
and Mr. P, D. F. Murray, B.Sc., to Fellowships in Botany and Zoology respectively 
for one year from 1st March, 1924. Mr. Murray, who desired to take his degree 
at Oxford, will not commence his Fellowship till 26th April. On behalf of the 
Society I wish them a successful yearis research. 

Miss May Marston Williams graduated in Science in 1921 with First Class 
Honours and medal in Botany, and for two years has held a Science Research 
Scholarship in Botany. Since graduation her research work has resulted in the 
completion of two papers, Contribution to our knowledge of the Pucaceae*' 
and “The anatomy of Cheilmthea tenuifoUa (Swartz).” The former appeared in 
Part 4 of our Proceedings for 1923 and dealt with the branching, oogenesis and 
parasitism of Notheia anomala and the oogenesis and spermatogenesis of 
Phyllospora comosa. In addition Miss Williams has been working on the anatomy 
of some Australian Pteridophyta. She proposes for her yearns work as a Follow 
to study the life histories, morphology and physiology of the Australian 
siphonaceous algae. 

Mr. Patrick Desmond Fitzgerald Murray has already shown great promise 
as a research zoologist. He graduated in science at the Univemty of Sydney in 
1921 with First Class Honours and Medal in Zoology and First Class Honours in 
Botany, gaining the John Coutts Scholarship for distinction in Science in 1922. 
Since graduation be h^s spent two years working at Oxford under Professor 
Goodrich and Mr. Julian Huxley and has done vacation work at Edinburgh and 
at the Marine Biological Station at Plymouth. He has worked with Mr. Huxley 
on the effects of grafting certain tissues on to the membranes of the embryonic 
chick and proposes for his year’s work as a Fellow to study the reaction of 
to the presence within them of various foreign bodies, more especially other 
tissues, with special reference to the problem of Metaplasia. 

THE KELATION OF THE LORICATES TO THE COUNTRY BOCK. 

(plates i.-iii.) 

One very hot day in the summer of 1906 I was surfing at Freshwater Beach, 
north of Ma^y. Towards midday the tide hod fallen to such an extent that it 
was possible to wade round the rocks at the northern end almost to the point. 
The numerous rock^pools, filled with translucentT water through which the brilliant 
colouring of the marine growths could be seen, offered such an attraction that I 
spent some time in them, turning over the loose stones and examining the moUut^s* 
Crustacea and echinbderms sheltering beneath them. I was struck with the num- 
ber and variei^ of the Loricates • or Chitons, a group with which 1 was not at 
all familiar, and impelled by the collecting instinct I gathered examples of each 
eaafiy mognisable aperies, subsequently removing the animals and roughly pre- 
paring the shrils by pl^ng them between two fiat pieces of wood under a heavy 
v^fat. 4his coUe^on I submitted to my friend Charles Hedley, who identifi^ 


^Iredale and I have shown (Aust ZooL, iii.^ 1923, Igh) that* according to the 
Ihw ol priority Gmy's ordinal name Polyplacophora (1321) used by Ptlsbry (1602) 
and bthar writers* must be rejaeted in favour bt Schumacher's Loricata (1617) * 
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no leiiiH than seventeen spedes with two varieties, indudinf^ some rather scare© 
Bpeeies. Interest beings thus aroused in the iTJ^oup, I acted on Hedley'S advice and 
commenced to collect these shells intensively within Port Jackson and on the 
ocean headlands in the vicinity. During the eighteen years that have since 
elapsed I have extended my field of observation to other parts of the coast of 
New South Wales, to Queensland tvom Brisbane to Townsville, to Western Aus- 
tralia from Albany to Esperanee, and to King Islan<l in Bass Strait. 

In the course of my expeditions it soon became evident that there was some 
relation between tlie shells and the roek forming tlte littoral. One species, 
Jschmehiton ImPiginosus^ originally recorded from New'castle, N.S.W., and subse- 
quently taken by Dr. Cox at Port Hacking, should have been discoverable at the 
intennediate locality of Port Jackson, but I searclied for it in vain. One day, 
when examining a ratlier unfavourable spot at the sontlieni end of Deewhy Beach 
— unfavourable on account of the scattered nature of the boulders and the absence 


of sheltered pools — I •found the sought- for species under loose shingle, partly em- 
Iwdded in sand near mediim tide mark. Just above wlim-e the shells ^vere found 


there wore loose friable shales and pipeclay through which a small creek flowed. 
These shells were all of pale brown to yellow shades, wdth tho characteristic blue 
“freckles” from which the specific name is derived. A little later I found this 
specfies in large numbers at Long Reef, the Basin, Mona Vale and New'port (Bil- 
gola Hoad). IMie iron dyke at Long Reef is a well kuowm feature, and the 
shells from this locality showed another direction in which the influence of the 
rock was felt; they were mostly very dark in colour, being ahnost black ish-bnnvn. 
Subsequent discoveries of this species on the shales of Bulli, the basalt near Port 
Kembla« the granite of Montagu Island, the porphyry of Port Stephens, Broughton 
Island, and ColTV Island, and the serpentine of Port Matupiarie showed the pre- 
dilection of the sliell for the harder rocks and the dark colouretl shales. Even 
at Port Hacking, where the roek is mainly sandstone, this species is found in 
abun<ianee in the vicinity of dykes only. In each instance the influence of the 
rock on the general colour scheme of llie shells is noticeable, the lighter coloured 
rocks yielding pale yellow and light brown shells, while those from the basalts, 
shales, ironstones and other darker coloured rocks are dark to blackish-brown, 
with fre<pient varieties showing wiute bars or patches on some of the valvee. 


This indication of some relation between the Loricates and the rocks was 
verified at each new locality examined on the coast of New South Wales. Apart 
from the occurrence of tlie species above referred to only in conjunction with 
certain rocks, a more important factor early betjame apparent. The relative num- 
bers of species and individuals were found to show marked variation according 
to the nature of the rock. On the basalt of the Five Islands, near Port Kembk., 
both st>ecie8 and individuals w^ere remarkably few in number. It is true that the 
exposed poBition of the ro<^s did not tend to encourage settlement, but even the 
hardy species, such as Poneroplax paeielima, Onithochiton qu^rcinm and Sypharo* 
chiton pelU^serpeniiBf so frequently met with on the outer rocks exposed to the 
full force of the surf in sandstone country, were absent or extremely on the 
basalt. 

In 1907 I visited Montagu Island, about 150 miles south of Sydney. This 
Island is roughly in the form of a figure 8, the northern portion of basalt, and the 
southern of granite, the two being almost separated by a narrow ^lly through 
which the sea has been known to break in very heavy w^eather. I found no Lari’* 
cates on the basalt, and there were not many on the granite. In the bimt harbour 
Ischmehiton lentipinosm was plentiful, and Poneroplax pa^eliana was found on 
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the rocks in small numbers. A very sheltered pool waa searched thoroughly, and 
yielded a total of eight species belonging to seven genera. Of the four common 
species which are almost general on the coast of Now South Wales — liicJmochit0n 
protenSj L cmjpww, hchmradsm auatralidy and Hsteroaona fruticoaa — there were 
numen>us examples, but the other three species in the pool were represented by 
single individuals only. The granite island therefore yielded ten spetdes, seven 
being common and three rare. This was in the month of October, before the 
surface temperature of the water had reached summer level, and the upper littoral 
zone would therefore be most thickly populated. 

1 then communicated with one of my correspondents in South Australia, Mr, 
A. B. Riddle, who kindly sent me a list of the species of Loricates found in 
association with thret^ kinds of rock in that State. Associated with magnesian 
travertine he had taken no less than 15 genera, comprising 36 species; with 
granite lie found 5 genera and 7 species, while with calciferous ferruginous sand- 
stone only one species was found. My own observations had resulted in locating 
22 genera, (uimprising 33 species associated with the sandstone of Port Jackson and 
vicinity; seven genera and 8 species on the granite of Montagu Island, and three 
species on exposed basalt. 

During 1910-11 I visited Port Stephens and the Islands (Cabbage Tree, 
BrougJiton, etc. ) in the vicinil y, but as I was primarily engaged in an investigation 
of the Petrels breeding there, very little time was available for eolltM?ting Lori- 
cates. However, a few hours spent on Fly Point in the Harbour, and on 
Broughton Island, disclosed a fairly large number of species and individuals in 
the more sheltered localities. No further opportunity for personally investigating 
this locality presenting itself, 1 have gladly taken advantage of the splendid re- 
sults attained by Mr. A. E, J. Thackway, who spent three weeks in making a 
careful examination of about tlfteen miles of the littoral within Port Stepljcns. 
He collected no less than 34 species, embracing 18 genera, and including all 
the species hitherto recorded from Port Jackson, with two or three exceptions- 
Mr. Thackway collected in September, one of the cold water months during wliicli 
those species which seek a lower zone in the summer would be within wading 
rea<!h. The rocks of the Port are chiefly granitic, and the wealth of tlie Loi;ioate 
fauna appeared remarkable when compared with the comparatively H('unty forms 
and individuals of Montagu Island. Reference to the geological ma]) of Port 
Stephens and its vicinity will show that there ore still large gaps to be examined 
in detail, but the feature that iMsars most upon the subject of this paper is tha 
presence of a large area of CarboniferouB sediments with tuffs, forming the 
littoral to the east of NelaonV Bay. Interbedded flows an<l dykes of andesite 
and porpbyiy are shown on the map, Point Stephens being wholly composed of 
andesite. 

During the years 1912*16 I visited Bateman’s Bay and the Tollgate Islands, 
UJladulla and Brush Island, Port Ketnbla and the Five Islands, and in each case 
I was struck with the scanty nature of the Loricate fauna wherever the rook of 
the littoral was granitic, basaltic, dioritic, quartzitic or schistose, without any as- 
sociatiou of sandstones, shales or limestone. 

During 1921-3 1 paid three visits to Queensland during the winter months, 
coUeeting at a hufeber of points from Southport to Townsville. The results of 
these trips may be briefly set out in the order of the localities visited, from south 
to imrth. At Southport the shore rocks are slates and quartzites, much altered 
and in planes decoinpoeed to ferruginous clays. Here I found not a Loricate of 
any kind. Incidentally, however, I may state tbAt Professor T. Harvey Johnston 
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gave me dome epeeimenB of SquamopUura curtmana Smith, vrhich he had ool* 
leeted at Eeddiffe at the entrance to the Brisbane River, \where the formation 
eotfiiiets of fefmginoue clays and sandstones, vith decomposed basalt in the 
^^oinity. As there are sandstones about the islands off Southport I oonaider it 
quite probable that a more extended search will reveal a few Loricates in that 
localify. North of Brisbane the first rocks are found at Oaloundra* Here the 
long sandy stretch of Bribie !&an.d ends at the entrance to the Pumicestone 
Passage, and opposite the end of the Island lies Caloundra. Harvey Johnston 
(Queens. Nat, ii., 1917, 64) describes the locality as follows: — "There are two 
rocky headlands, Caloundra Head (or Wickham Point) and Moffat's Head, the 
latter being the more northerly. They are formed of a Trias- Jura (probably 
Jurassic) sandstone, sometimes ffne grained, coarsely conglomeratic, and contain- 
ing a considerable quantity of iron. Imbedded in the rocks are large trunks and 
branches of fossil conifers, whose wood has been replaced by limonite, while in 
a few places on the cliff face of Moffat^s Head thin bands of coal and carbon- 
aceous shale are to be seen." Some collecting bad been done here by Iredale 
(1909), Harvey Johnston, and others. I spent five days collecting there in 
1921 and 1922, examining both the south and the north headlands; the 
latter is higher and more generously furnished with sheltered rock pools 
than the former. The yield of Loricates amounted to 18 species of 14 
genera, including two species I have since described, the remainder, with one ex- 
ception {Liolophura queenalandica Pilsbry), being common to Port Jackson. 
Those two handsome members of the highly specialised genus Rhysaoplam, R. 
vmuiluaensis and R. trcmducem, which Hodley and I first described from Vau- 
oiuse, were taken in small quantity. About ten miles further north by sea (but 
quite a long way round by land!) is Point Cartwright at the ^trance to the 
Mooloolah River. Here a high bluff has weathered on the northern side, forming 
a broken pavement with gutters filled with loose stones, ending in a series of 
escarpments behind which lie sheltered pools and scattered boulders. Four days 
were devoted to this locality, and the yield was similar to that of Caloundra; if 
any difference could be remarked ii was in the greater number of individuals, due 
possibly to the less accessible locality and the greater extent of protected pools. * 
About half a mile further north, and on the northern side of the Mooloolah 
River, lies Alexandra Headland, another sandstone point, but less extensive, more 
ferruginous, and of a harder nature than that of Point Cartwright. My visits to 
this Headland were a brief one in July, when the tide was not very favourable, 
and one day in Septmnber, when the surface temperature had become higher. 
The results were not nearly so good as at Point Cartwright, although an August 
visit by a friend had resulted in quite a number of the species usually found in 
the upper zone. Ten miles north of Alexandra Headland lies Coolum Head, and 
beyond that for a fixrther ten miles stretches Coolum Beach, terminating in the 
well-known Noosa Head, south of the entrance to the Tewantin River* 1 visited 
both of these Headlands, which consist of grano-diorite and schists-HSxtremely 
hard, jagged masses, seamed and riven with deep clefts into which the surf 
tumbles violently ev^ in moderate weather. Thm are, however, several deep 
reek pools with abundant algal growth and many loose stones suitable for the 
shelter of Loricates. Both Headlands were practically untenanted, exoept by tim 
ubiquitous lAolaplima quemBUmdka, which inhabited the less deposed creviees 
above me^an tide marie in countless numbers, nearly every apa^imen e^^ 
showing the effects of exposure in the erosion of the tegmeutmn.^^^^ days of 
exhaustive search in both localities suited in my taking a single speeimeu of 
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OnUhoehUon qu$rcinu» aad a isouple of small examples of Acmthoch^on tjoridbiUB 
on each Hea&nd. 

The next point visited was Burnett Heads near Bondaherg. Here the forr 
xnation is basalt, and although some extensive boulder-strewn pools were examined 
the yield was limited to the common lAolophura, which was plentiful, and three 
diminutive speoiinens of Acemthoohiton. Port Curtis was the next loeality visited^ 
a country of quartzites and schists, but with ext^sive muddy foreshores, Thk is 
the type locality of Sqmntopleura curtisiana, and that species was found in 
abundance, chiefly amongst the oysters on the piers of the wharf. Under a few 
stones scattered along the shore, and at Barney Point, south of the town of Glad- 
stone, I fopnd a considerable number of Isol^ehiton {Haplopiax) arbutum and 
7. luticolens, both apparently finding comfortable quarters and sufficient sustenance 
on the hard angular fragments of quartzite embedded in the viscous mangrove 
mud of the littoral. A day spent on Facing Island (northern end) yielded numer* 
ous examples of Idolophura and a few Aeantkopku/ra gemmata, with three 
Aomthochiton vcmabilis nestling together in a crack in a piece of decomposed 
rock. The formation of this Island is quartzites and schists (phosphate-bearing) 
with granite at the south end, but I did not reach the granite portion. A raised 
coral reef, inuch weathered, is situated near the northern end on the seaward side. 
This reef was thickly populated by lAolbpJmra only. Many hundreds of stones 
were diligently overturned in the course of the day*s collecting, but there were no 
representatives of the family Isehnochitonidaa to be found. The total from Port 
Cintis therefore amounted to five genera and six species, four being comparatively 
common. 

Emu Park, in Keppel Bay, is the principal watering-place of Rockhampton. 
Here there is a rocky point of quartzite and schist, with a l!ew sheltered rock 
pools, and a day’s collecting yielded the same species as were found at Port 
Curtis, together with a new and beautiful species of Ehysaoplax to which I gave 
the name uewiwfa; only three examples were taken. The conditions at Emu Park, 
as regards shelter, loose stones in pools, and abundance of algal growth, were all 
favourable to the harbourage of Loricates, but the results were only seven genera 
and species, two being rather plentiful and the others scanty as to individuals. 

Two hundred miles furtlier north, at Slade Point, Mackay, was my next 
collecting ground. On the northern and western sides of this point the coal 
measures have been disturbed by igneous intrusions. The headland is about 
ninety feet in height, and the cM debris forms many sheltered pools, while a 
great sandbank, two to three hundired yards out, breaks the surf. The natural 
conditions of food and shelter were all that could be desired, but the yield, after 
many hours^ patient search, was a total of four species, three of which were re- 
presented by single individuals ! 

Port Denison (Bowen) was next visited, a^ country of granitic and dioritic 
rocks. On the north head where the rocks were associated with nmeh dead and a 
little living coral, five genera with eight species were taken, none being very 
plentiful Btone Island, at the entrance to the Port, is most diversified in forma- 
tion. Ghranite, fdsite, diorite, with volcanic dykes, and, on the north-western 
point, Perroo-(3a^ni£erous rocks prevail ; rocky points project seaward, and be- 
twemi them lie shallow beaches of coral sand and debris with scattered stones em- 
bedded. H^e I took four of the species found on North Head, and four othere, 
three beloi^g to genera not r^resented at Head. 1%e total for Port 
Denison therefore amounted to eight gienera twelve speciee. 

The furthest north cm the (i^eensland coast wWe I have collected is Magnetic 
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Island# oS Townsville. This Island is principally granite.t intersperse<l with 
altered volcanic rocks. My collecting was confined to granite with much coral 
sand and debris. Five genera and six species were collected. 

From Townsville to Albany is a far cry, but the south-western port is in 
granite countrjV with an addition that appears of supreme importance to the 
Lorlcates — 'the presence of limestone. It was in 1921 that I .spent several days 
collecting in King George and Queen Charlotte Sounds, where 120 years pre- 
viously Peron and Lesueui' eolleeted the shells, now in the Paris Museum, which 
are accepted as the types of many well-known Australian species. The remark- 
able fact that the tides in this locality rarely exceed a rise of twft feet not only 
facilitates littoral collecting, tmt tends to a concentration of a fauna which would 
otherwise be scattered over a considerable area. Here 1 found a fairly large 
number of species and abundant individuals of many of them. Along the rocks 
of the upper zone w'ere countless exfun j)les of the shell that Blainville named 
Chiton hirUmis in 1825 (I have recently proposed the genus Clavarizona with 
this shell as the type) ; under stones in the lower zones were several species of 
Ischnochiton and Acanthochiton, and rei)resentativcs of the genera Hhysmiplana, 
Cryptoplax^ Loricaf Onithochiion, Callistochiion, and TerenochiUm^ Over the 
Harbour, at the Quarantine Ground, I found a bed of Zostera, the plants of 
which were inhabited by numerous s]>ecies of Sttmoehitotif those curious elongated 
Loricates that take up their station oti the leaves and inside the root sheaths of 
the sea-grasses. When Blainville described Chiton hngicpmha in 1825, a con- 
fusion of locality evidently of^curreil, for h<* gave the type locality as King Island# 
a place where Peron and liCsueur collected also in 1802. 1 have since visited that 

Island, and failed to find either Mu* Zosfera or the Sienochiton, I nuiy here men- 
tion a curious coincidence. On my way to King Island, and when boarding the 
8.8. Marrawah which was to <ionvey me there, 1 noticed an old hulk with a high 
square stem, lying alongside tin* .steamer. The hulk was named Geographe, the 
name of Bandings discovery shi|) on which Peron was the naturalist. To return 
to Eang George Sound, it is necessary to state tluit the Zostera bed on wTiich the 
Stenochitons found such congenial shelter, was situated on a limestone outcrop 
terminating in a weathered group of rocks amongst which I found quite a number 
of other Loricates. 

From the Sound I proceeded eastw'urds, calling at Bremer Bay and Hope- 
toun, where a few hours were sy)ent in collecting. The former locality was un- 
relieved granite, and only three species of Loricates were taken, one being re- 
prewented by a single individual. At Hopetoun there is a reef of limestone, and 
in the pools I found two examples of the rare Stri^cMton verconis Torr, of which 
so far only four specimens are known, the other two being from Ellenbrook and 
Bernier Island on the west coast. Several other species were present in numl)ers, 
but the time available was not sufficient to make a complete examination of the 
reef. From there I went to Esperance Bay, and worked out amongst the ialands 
of the Archipelago of the Recherche. The coast and islands consi-st of high granite 
hills, some rounded and others weathered into peaks, devoid of vegetation except 
in the ravines. Some of these hills exceed 1,000 feet in altitude. The shore line 
ia mostly dazzling white sand, and in most cases where a point of rock juts into 
the water it is of solid giimite, worn smooth by the sea, and slippery from the 
w-^eed which grows to high w^ator mark. Here I found few Loricates, The hardy 


Clavurmona hirtosa w^as found In some comparatively sheltered poriions of 
Dempster Head, and the valves of a Poneroplax disgorged by a Pacific Gull, were 
pick^ up on the Esperance jetty. On Woody Island there is a small bi|^t 
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with a beach and adjacent boulders. Here four species of Loricates were taken 
in small quantities. Rounding Cape le Grand, about 25 miles from Esperanoei 
we entered and camped in Lucky Bay, a shallow bay with sandy beach sheltered 
by two bold granite headlands. Behind the western head, where we camped, there 
is a very sheltered cove with a few yards of cliff debris on the water’s edge, 
and a reef of white limestone outcropping on the beach and extending almost 
across to the headland. In this shallow cove there is an extensive bed of Zostera* 
The few movable stones of the cliff debris were well sprinkled with several species 
of Loricates, and tli<i Zostera was simply infested with Stenochitons, S. longi~ 
eymba down in the root sheaths, and S. posldonialia Ashby on the leaves. A few 
spadefuls of the roots dug up and brought ashore in a kerosene tin afforded me 
several hours of pleasure in seandiing out and preparing the shells for preserva- 
tion, On rt‘tuming to Esperance 1 went out on a similar bank of Zostera under 
the shelter of Dempster Head. An hour’s hard work in digging up and examining 
the seagrass did not result in a single shell of any description ! I therefore con- 
clude that the presence oC the shells in the other two instances was due to the 
association of the limestone with the granite. 

In 1922 I visited King Island, Bass Strait, and collected Loricates in Sea 
Elephant Bay, wading over the reefs examined by Peron 120 years previously. 
By another ciirious coincidence W. L. May, of Tasmania, had been moved to do 
tla> same thing a few days before me, although wc were quite unaware each of 
tiie other’s movements until later, wlien we pooled our resulte. 1 have already 
referred to the absence of the Stenochiion longicymha which Blainville attributed 
to ‘^rivages de I'lle King,” and which May, collecting at other points on the 
Island, had also failed to locate. As shown by Debenham (Joum. Roy, Soc. 
N.S.W., xliv., 1010, 560) tlie Island blocks up rather more than a quarter of the 
western entrance to Bass Strait. On the west coast it is buttressed by large 
batholiths of granite — grey biotite-granites with accessory muscovite. Cunie 
Harbour is situated about the middle of the west coa.st, and I collected here and 
to the. south, also at Whistler Point, south of Yellow Rock R., near the north- 
westeim point of the Island. Ourrie Harbour is sheltered, with abundant growth 
of kelp and other seaweeds, with patches of the sea gi’ass Cyniodocm. The .total 
results for the west coast were five genera and seven species of Loricates, four 
species being represented by numerous indiriduals. One, Ileterozom suhviridis, 
was present in such profusion that it was not unusual to find fifty specimens 
clustering on a small stone having less than a square foot of under surface. On 
the eastern shore 1 collected at Fraser or Sea Elcf)hant Bay. Debenham is un- 
certain as to the formation here, stating that the basalt shown on the map south 
of the Fraser River is on slender evidence only. He appears to consider that 
closer examination will show that there aro dykes of dolerite with porphyritic 
felspars. So far as, I could ascertain Fraser Bluff and the reefs near the jetty 
are of porphyry, but there is evidence of decomposition, and many rock pools 
exist, well furnished with loose stones offering shelter to numerous Loricates. 
Here I collected fifteen species belonging to seven gemera, four species being 
represented by numerous individuals, ns on the western coast, 

During the past three years I have paid several visits to Shellharbour, sixty 
xnile^ south of Port Jackson, and have also received very material assistance from 
Jdr, McAndrcw, a resident and a keen collector. The artificial harbour has bemi 
formed by building a causeway across the narrow strait that formerly existed be- 
tween Cowrie Island and the moinlaiKl : while a concrete breakwater has been built 
out from the shore to the south of the island, with an arm extending southwards 
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from the island itself. A very snug little harbour is thus provided, and it has 
yielded a splendid harvest of Iiorieates. Cowrie Island and Cemetery Point are 
ef Jamberoo tofts, and on both sides there is basalt. A mile of beaeh extends to 
the south of the harbour, and there the basalt with included masses of volcanic 
tufts extends to Point Baas. In the harbour there is a large ac- 
cumulation of loose boulders on the northern side, mixed with quantities 
of debris from the harbour v^orks, and ballast ^scharged from visiting 
vessels. In this favoured spot we have taken twenty-eight species belonging to 
eighteen genera, and the possibilities of the place do not appear to be exhausted 
yet. Here there are no rock-pools in the accepted sense of the term, but merely 
an expanse of rather muddy sand strewn with more or less movable boulders and 
stones. There are several beds of Zostera, but they harbour no representatives 
of the genus StenochUon, although some of the common Ischnochitons are found 
taking shelter in the root sheaths. A mariied feature of this spot is the abundance 
of species of Eh^fssophxx, ail five of the New South Wales species being represented, 
three of them in comparatively large numbers. The colours of the latter are re- 
markably diversified and beautiful The basalt rook pools towards Point Baas 
are holes weathered in the lava fiow, and beneath tliia fiow, just below sea level, 
lie the marine sandstones. These pools, with their sandstone association, yielded 
25 species belonging to sixteen genera. Here again, the field has been by no 
means exhausted. 

In addition to the (solleotions made personally, T have received representative 
gatherings from Twofold Bay, N.S.W., Mallacoota Inlet, Port Fairy, and Port- 
landj Victoria; north-western and southern Tasmania, and from various locidities 
in South Australia, with some general idea as to the geological formation where 
the Collections were made. 


Conclusions. 


From the foregoing observations I conclude: — 

1. That the Loricatee exhibit a marked preference for sandstone, limestone, 
and other sedimentary rocks, the number* of species exceeding twenty-five, and 
there being a wealth of individuals. 

2. That volcanic rocks are marked by a sparse Loricate fauna, both of 
species and individuals, the number of species never exceeding ten, less than half 
of which are at all plentiful. 

3. Where volcanic rocks are in association with, or immediately overlie 
sandstone or limestone, the Loricate fauna at once assumes considerable propor- 
tions. 


4. The foregoing apply, notwithstanding the existence of similar conditions 
of shelter, food plants, and constant supply of pure sea-water. 

I gratefully adoiowledge the assistance afforded me in the identifleatiqn of 
the rocks of the littoral of Queensland by Mr. B. Dunstan, Chief Oovemment 
Geologist; and by Messrs. Andrews (Government Geologist), Harper imd Don 
of the New South Wales Geological Survey, as regards the rocks of tiiis State. 

The relation of the flora to the country rock has received considerable atten- 
tion, and in this respect I would refer with appreciation to a paper by Mr* B. BL 
Cambage on the Native Flora of Tropical Queensland ( Joum. Boy. 8o& N.S.W.* 
xlix., 1915) in which he gives copious information as to the nature of the rock 
or soil at each locality visited, and draws interesting deduetions as to the effect 
of the soil upon ttie vegetation or the variations in plants as poasi% resul^g 
from adaptation to environment. Dr. Jensen lectured at the December, 
meeting of ike Quemisland Naturalists* Club on ^^Tbe Belationjsfaip between 
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Forest Flora, and Geological Formation'^; and he also published a series of artieles 
on the same subject in the Queensland Agricultural Jounud, 1921*2. Other 
ferences could be given, but it is sufficient to show that the relation of the flora 
to the rock, is the subject of attention. One flnds less reference to the fauna in 
relation to the rooks, but Dr. Spencer Boberts and Mr. Hubert Jarvis contribated 
a paper to the Emu (xxii., April, 1023, 2B8) on the **8mall Birds of the Granite 
Belt/’ the meeting point of the Dividing Range of South Queensland and the 
New England Highland. 

There is much in the investigations of the zoologist that depends upon at 
least a superflcial knowledge of the country rock; to the conchologist, perhaps, 
more than to any other observer. In discussing my predecessor’s presidential 
dress, refeniug particularly to the section dealing with the need for a biological 
survey, Professor Harrison said ^‘Zoology is waiting until Botany and Geology 
have completed their investigations/’ and he appealed to research students to get 
on with their work in ecology and geological survey, so that the ground may be 
cleared for a biological survey. May I suggest that the three go hand in hand 
in parties taking definite sections — the geologist to make a survey of the surface; 
the botanist to identify the plants and plot their incidence on the geologist’s sketch 
map; and the zoologist to collect or list the fauna and note its ecology. Much 
more effective work could be done by such a co-operative method. 

In the course of collecting Loricates, one meets with many observers curious 
to know the objects of the search. “Baitf” is the usual laconic query, and though 
some scoff when shown the shells sought for, others remain to admire and learn. 
My old friend Dr. Torr, of Adelaide, relates with gusto an encounter he had with 
a scoffer. The doctor, over seventy years of age, but still a keen collector, was 
up to his waist in a pool picking some desired specimens from stones raised from 
the bottom. “Whadyer gettin’t” inquired a shore loafer. “Chitons,” replied the 
doctor. “Can yer eat ’em?” was the next inquiry. “No.” “Can yer sell 
’emf” “No.” “Well whads ther good of geitin’ ’emt” The doctor, who is a 
master of homiletics, could not let such an opportunity pass. “My good man,” 
said he, “mankind may be broadly divided into three classes: — those whose god is 
their belly, those whose god is boodle — ^and you might represent cither class. The 
third find their worship in the exercise of their brains. Good afternoon.” ' 

There is a very large section of our community comprising men of political 
and financial standing and importance, whose attitude towards scientific work is 
that of Dr. Terr's interlocutor. “What is it worth — ^in money or goods f” is the 
question, actual or implied, always on the Ups of these men. They are incapable 
of appredating or unwilling to admit the value of research or systematic work, 
the results of which cannot be immediately expressed in terms of cash or barter. 

Sometimes a remark by a passing observer as to the eolleotor’s labours or 
personal appearance is humorous, but I will always remember the remark of the 
little giH, who, after watching the great cainik of stemes aceumulatiog in my 
wake, called out ^^Say, mister. What are you collecting all them rocks fort” 

One word in eonclusion before I finally vacate ^is chair. You are aware 
that hitherto it has been tacitly understood that when a member of Council was 
elected President, his term should extend over a second year should he so desire. 
Smne time ago a ffiscufieion took place in your Council on the question and it 
appeared to be the general opinion that this hit non Bcripta should be abrogated. 
I am desirous of carrying on investigations in pther States during tiie current 
. year and I therefore rdinquish this chair in favour of my esteemed colleague in 
vecogmtion of the Couneil^s opinion and in furtherance of my personal inclinations. 
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Mr. J. H. Campbell, Hon. Treasurer, presented the bolanee sheets for the 
year 1923, duly signed by the Auditor, Mr. F. H. Eayment^ F.C.P.A., Incor- 
porated Accountant; and he moved that they be received and adopted which w^as 
carried unanimously. 

No nominations of other Candidates having been received, the President de- 
clared the following elections for the ensuing Session to be duly made: — 

President X Mr. R. H, Cambage, F.L.S. 

Members of Council (to fill six vacancies) : Messrs. W, W. Froggatt, F.L.S,, 
A. 0, Hamilton, C. Hedley, F.L.S., T. Steel, G. A. Waterhouse, B.Sc., B.E,, 
F.E.8., and Prof. L. Harrison, B.A., B.Sc. 

Auditor: Mr. F, H. Rayment, F.C.P.A. 

A cordial vote of thanks to the retiring President was carried by acclamation. 


EXPLANATION OF PLATES I. --III. 

Plate i. 

Upper.— Cowrie Island, Shellharbour, N.S.W. Easter, 1923. 
Lower. Shellharbour. N.S.W. Easter, 1923, 

Plate ii. 

Upper.- MofPat Head, Caloundra, Q. Northern end of beach. 
Lower. — Point Cartwright, Q. 


Plate hi. 

Upper. — Port Macquarie, N.S.W. 

Lower .—-Magnetic Island, near Townsville, Q. 
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Examined and found Gorrect. Securities produced. T w CAMPBELL 

F. H. RAYMENT. FCPA. ' * Hon. Tmasiirer. 

I9th February, 1934. Auditor. Sydney, 12th January, 1934. 
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ABSTRACT OF PROCEEDINGS 


ORDINARY MONTHLY MEETING. 

26th March, 1924. 

Mr. R. H. Canibage, P.L.S., President, in the Chair. 

A letter vras read from Mrs. Deane, returning thanks for sympathy in the 
death of her husband. 

The Donations and Exchanges received since the previous Monthly Meeting 
(28th November, 1923), amounting to 24 Vols., 256 Parts or Nos., 58 Bulletins, 
22 Reports and 66 Pamphlets, etc., received from 125 Societies and Institutions 
and 4 private donors were laid upon the table. 

FAPKRS RBAO. 

1. Australian Coleoptera. Notes and new species, No. 3. By H. J. Carter, 
B.A., F.E.S. 

2. Studies in the vegetation of arid and semiarid New South Wales. Part 
ii. The Botanical Features of the Grey Range and its neighbourhood. By 
Marjorie 1. Collins, B.Sc., Linnean Macleay Fellow of the Society in Botany. 

3. New trilobites from Bowning, with notes on Enerinurm and Cordania^ 
By John Mitchell. 

4. Studies in parasitism, i. A contribution to the physiology of the genus 
Cas»^tha. By J. MeLuckie, M.A., D.Sc. 

Mr. E« Cheel exhibited a specimen of sclerotium or so-called ^^Black-fellow’s 
bread** collected at Mount Wilson by Mr. J, J. Sloan, on the 10th of March, 
which bad developed six well formed and definite pilei or spore-bearing caps 
of a creamy- white coloui’ with sones of a lemon-yellow tint tending to egg-yolk 
colour when matured. From the fissures eight other partially dleveloped pUei 
were observed, but the contents of the sclerotium having been absorbed, the latter 
were not developed beyond | of an inch. 

ORDINARY MONTHLY MBETING. 

30th Araii, 1924. 

Mr. R. H. Cambage, President, in the Chair. 

Miss Ida Alison Brown, B.Sc*, Geology Department, The University of 
Sydney; Dr. Edwin Claud Chisholm, Comboyne; Mr. Regindd Ernest Dickinson, 
R.Sc. Eng, (Lend.), A.M.I.C.E;, Engineer, N.S.W* Oovmmmeiit Railways, and 
Mr. fVanois Basset Hull, ^^Tolosa,” Wemyss Sti^t, Harriekvilla were elected 
Ordinary Members of the Society. 
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The President announced that the Council had elected Professor H. G. Chap* 
man^ M.D.^ and Messrs. J. J. Fletcher, M.A., B.Se., G. A. Waterhouse, 
B.So., B.E., F.E.S,, and A. F. Basset Hull to be Yice^Presidents and Mr. J. H, 
Campbell, to be Honorary Treasurer for the current session, 1924-25. 

The Donations and Exchanges received since the previous Monthly Meeting 
(26th March, 1924), amounting to 27 Vols., 160 Parts or Nos., 2 Bulletins, and 
1 Report, received from 71 Societies and Institutions and 9 private donors were 
laid upon the table. 

PAPBRS READ. 

1. The Loranthaceae of Australia. Part v. By W. F. Blakely. 

2. A critical revision of the Australian and New Zealand species of the genus 
Secotimm. By G. H. Cunningham. {ComfMmicated by Professor J, B, Cleland). 

3. Studies in the Epacridaceae. i. The life-history of Styphelia longifolia 
(R.Br.). By P. Brough, M.A., B.Sc., B.Sc. Ag. 

4. A monograph of the freshwater Entomostraca of New South Wales. 
Part iv. Phyllopoda. By Marguerite Henry, B.Sc., Linnean Macleay Fellow of 
the Society in Zoology. 

NOTES AND EXHIBITS. 

Mr. David G. Stead exhibited a number of examples of an Amphioxus 
{Brnnohiostoma sp.) which had been sent to him by Professor S. F. Light, Pro- 
fessor of Zoology in the University of Amoy in China. Professor light had re- 
cently described an Amphioxus fishery of a most extensive character — quite unique 
in the world — ^which has existed for hundreds of years at the village of Liuwutien, 
six miles from the University. As much as 2,600 lbs. weight of these organisms 
is taken each day during the 9 months of the fishery each year. 

Mr. W. W. Froggatt exhibited specimens of beetle borers and their parasites 
taken from red Louan sawn timber imported from the Philippines : (i.) abostrychid 
beetle, Xylothrips flavipes Zell., which bores and. lays its eggs in the dry sap- 
wood; (ii.) a lyctid beetle, Walker; (iii.) three coleopterous 

parasites and one braconid wasp parasitic on these beetles. 

Professor L. Harrison exhibited an irregularly conical shaped object about 8 
inches in height found in an air space under a step at the entrance to the Macleay 
Museum. It appeared to be made up of pellets of earth around a central cylin- 
drical opening about 2 inches in diameter, the opening being continued into the 
ground. Mr. Froggatt suggested that it had been built by a Cicada, similar 
structures, not quite so large, being of common occurrence in some parts of 
America. 

ORDINARY MONTHLY ^MEETING. 

28th May, 1924. 

Mr. R. H. Cambage, President, in the Chair. 

The President announced that the Society’s offlees had been removed to 10 
CdUege Street itukd that the Council had decided on the name ^^Macleay House” 
for the Society’s bouse. 

The President) on behalf of members, offered congratulations to Dr. G. A. 
Waterhoufse on oWaining his doctorate of science of the University of Sydney, 
llias It. I* Collins, on obtaining the degree of Master of Science of the University 
of gy^ey an4 Mr. I. M. MaclUms, on being auearded the John Coutts Scholar- 
whip by the University of Sydney. 
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The Donations and ExcKanges receivcul since the previous Monthly Meetin|^ 
(30th April, 1924), amounting to 10 Vols., 117 Parts or Nos., 4 Bulletins, 4 
Keports and 1 Pamphlet, received from 57 Societies and Institutions and 2 
private donors were laid upon the table. 

PAPERS RKAD. 

1. Euealypts of the Blue Mountains and their defined areas. By E. C. 
Chisliolm. (Communicated by Mr. J. If. Maiden). 

2. Notes on Australian Diptera. No. ii. By J. R. Malloeh. (Com- 
municated hy Dr. E. IF. Ferguson) . 

3. The f<Kid*plHnts or hosts of some Fijian insects. Part 2. By R. Veilch, 
B.Sc., and TV. Greenwood. 

4. Observations on Ilelir aspera in Australia. By T. Steel. 

NOTES AND EXHIUXTS. 

Mr. W. F. Blakely exhibited from the National Herbarium, (1) a terato- 
logical fepecimen of oj^icinahs L., (Wagga Wagga, Bishop J. W. 

Dwyer) showing fasciation of the stem, which measured 31 inches long, and IJ 
in. broad, the greater portion of which showed ribbon -growth, and a small 
portion df the top winding-growth. (2) Silene nocturna L., Night-fiowering 
Catehfiy, which appears to be new for the State. It is a native of the Mediter- 
ranean, and like iS\ gallica, which it closely resembles, it is now a common weed 
in cultivation in nearly all parts of the world. It is a more glabrous plant than 
iS. gallicaf and hOvS longer and more cylindrical capsules. It was first brought 
under notie^^ by Mr. D. Cross, Dundas, who said that it is very common, and 
groWvS in association with S. gallica. Mr. T. It. Harrison, Hawkesbury Agricul- 
tural C()Uege> Richmond, says that it is in restricted areas at the College, and 
appears to be well established. 

Mr. E. Cbeel exhibited specimens of MimuliA*? moschatufif cultivated in the 
Botanic Gardens, which showed the same characteristics aa the old-fashioned 
sweet-scented Musk Plant, but like most of the present-day plants cultivated in 
Great Britain, it had lost its musk-like odour. It is interesting to note that 
specimens have been collected on the Upper Murray, Victoria, by Mr. A. Quinn 
in December, 1905; ako at Queanbeyan, N.S.W., by Mr. R. H. Gambage in De- 
cember, 1912, which latter the late Mr. E. Betehe noted ^'seemed to be an escape 
from cultivation” and “apparently naturalised” respectively. No mention is 
made by the collectors as to the loss of scent iii the naturalised plants, but Mr. 
Cheel etatts that some plants having the distinctive musk-like odour were culti- 
vated bv Mr. J, McRae, Propagator in the Centennial Park, during the years 
1898-1900, 

In view of the diaeussion that has taken place in the daily press as well 
as in Scientific and Horticultural Publications, concerning the loss of scent in 
present-day plants, it would be of special interest to locate a plant having the 
musk-like odour, as they appear to be unobtainable in Great Britain. Mr. Gheel 
also exhibited specimens of the “Californian Straw Flowed' (OoUomia gr^ndiflora 
Dang.) collected by Dr. F. A. Rodway on the Upper Tumut River near Kiandra, 
and at Wolseley Park, Wagga Wagga, by Mr. P. G. Bicel, which shows that the 
plant is spreading sincse it was first recorded from Canoblas, Orange (see Agric. 
Qaz. N.8.W., XV., 1904, 624). 
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Mr. T. Steel remarked that the Bpecimen exhibited by Professor Harrison 
at the April meeting, appeared, from the description in the Abstract, to agree 
with the tubular entrance of the burrow of Engaeus, a burrowiiig land crayfish* 

With reforenoc to Mr, Steeds remarks, Mr. D. G. Stead stated that the 
position of the formation referred to (at the top of a hill in hard shales, far 
removed from water) and its structure precluded the possibility of there being 
any connection with burrows of Engaem or other burrowing crayfish. 

Professor A. A. Lawson exhibited some lantern slides of orchids. 

ORDINARY MONTHLY MEETING. 

25th JuKK, 1924. 

Mr. K. H. Cainbage, President, in the Chair. 

The President offered congratulations to Dr. Darnell Smith on his appoint- 
ment as Director of the Botanic Gardens. 

The Donations and Exchanges received since the previous Monthly Meeting 
(28th May, 1924), amounting to 1 YoL, 78 Ports or Nos., 12 Bulletins, 2 Re- 
ports and 1 Pamphlet, received from 46 Societies and Institutions and 3 private 
donors were laid upon the table. 

PAPERS BEAD. 

1. Two new thrips-galls and their inhabitants from New South Wales. 

By W, Docters van Leeuwen and H. H. Kamy. (Communicated by Mr» J. H. 
Maiden). 

2. On some Australian Scarabaoidae. By A. M. Lea. 

3. Results of Roy Bell’s Molluscan Collections. By T. Iredale. (Com- 

municated by Mr. C. Medley). 

NOTES AND EXHIBITS. 

Mr. E, Le G. Troughton exhibited (by permission of the Director of tlie 
Australian Museum) a photograph and specimen of a female insectivorous bat^ 
Nyctinomus australis Gray, 1838, from Mittagong, N.S.W. The specimen is in 
the Museum collection, together with another from the Taree District, N.S.W. 
Both are females and have pure white stripes of fur on the under-surface of the 
lateral membranes, and well developed gular sacs, which characters are described 
as typical of the female of the South Australian species, N. albidus Leche, 1884. 
In 1906, Thomas recorded australis from south-western Australia, and stated 
that his specimen did not differ in any important respect from Gray’s type; 
Collett (1887) described a female having an indistinct gular sac, which is said 
to be typical Of the female australis, and white under-wing fur characteristic 
of the female albidus. In consideration of the plastic nature of the characters 
used to separate the two B]>ecies, the wide range now covered by auatraUs, and 
the variation displayed by female specimens, the exhibitor feels justified in 
assuming albidus to be synonymous with australis, ot which species it is merely 
a variation due to age or seasonal changes* 

Hr. E. Jj& G. Troughton exhibited a specimen of the White-backed Wren 
(Mdlurus kuconotm Gould) which he had collected at Mt. Lyndhurst, 30 miles 
Mst of Farina, South Austrfdia. Mr. Iredale pointed out that this species had 
been described by Gould nearly sixty years ago, and the type being lost, had 
been recently removed from the list of Australian Birds, the supposition being 
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that the species had been based upon a freak akin. Mr. Tronghton’s apeoimen 
proved that Jf. leueonotus was a valid species, apparently restricted in range, 
and probably Gould's specimen had been collected in the same locality whence 
the bird now exliibited was procured. As Gould^s typo was lost, the present 
bird could be regarded as a neotype, and was probably one of the most interest- 
ing birds exhibited before this Smuety. 

Dr. G. A. Waterhouse exhibited a second generation hybrid (female) from 
his series of crosses. The original cross was Twiphone aheonn x T. morrim. This 
specimen shows the forewings closely approximating in colour to the forewings 
of abeona whilst the hindwings are almost identical in colour and markings with 
the hindwings of nwmsi 

This being the last meeting in the Linnean Hall at Elizabeth Bay, the 
President referred to the circumstances under which the Sotdoty became possessed 
of the Hall through the generosity of Sir William Macleay, as well as to the 
many other ways in which tlie Society was indebted to Sir William. Other 
members (Messrs. J. J. Fletcher, R. T. Baker, W. W. Froggatt, A. G. Hamilton, 
D. G. Stead and Dr. A. B. Walkom) recounted what the Society owed Sir 
William, without whose munificence the Society could not hove succeeded as it 
has done. It is hoped that a short historical account of the Society will be 
published for members in connection with the Jubilee celebrations early next 
year. 

As this was the last meeting to be held in the Linnean Hall at Elizabeth 
Bay, a flashlight photograph was taken of the meeting in order that there might 
be a permanent record. 

ORDINARY MONTHLY MEETING. 

26th July, Ifl24. 

(At Maeleay House, 16 College Street, Sydney). 

Mr. R. H. Cambage, President, in the Chair. 

The President drew attention to . the fact that this meeting, the first held 
in the Society's new home, marked a distinct step in the development of the 
Society and would, in time to come, be looked back upon by members as one 
of great historic interest. 

Dr. C. Anderson, president of the Royal Society of New South Wales, con- 
veyed a friendly message from the Council of that Society extending cordial 
greetings and expressing the hope that the friendly co-operation between the 
two societies, for the advancement of science, might ever continue. 

On the motion of Mr. A. F. Basset Hull, it was resolved that the message 
be acknowledged, and the hope reiterated that the friendly spirit of co-operation 
betw^een the two societies might always exist. 

Mr. James Roy Kinghom, Australian Museum, Sydney, was elected an 
Ordinary Member of the Society. 

A letter was read from Dr. G. P. Darnell Smith, returning thanks for 
congrattilationa. 

The President offered congratulations to Dr, A. N. Burkitt on his appoint- 
ment as Associate Profe^or of Anatomy in the ITniversity of Sydney, 

The President announced that Mr. C* Hedley, who had been a Member of 
Coundl since 1897, bad rescued from the Council on account of his continued 
absence in Queenslandi and that Professor A. A, Lawson bad also rerigned from 
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the Council; also that the Council had elected Mr, A. R. McCulloch, of the 
Australian Museum, to fill the vacancy caused by Mr. Hedley^s resignation. 

The Donations and Exchanges received since the previous Monthly Meeting 
(25th June, 1924), amounting to 14 Vols., 127 Parts or Nos., 13 Rulletine, 5 
Reports and 4 Pamphlets,, etc., received from 63 Societies and Institutions and 
4 private donors were laid upon the table. 

PAPERS BEAD. 

1, Notes on broeding Entomostraea from dried mud, and their habits in 
aquaria. By Marguerite Henry, B.Sc., Linnean Madeay Fellow of the Society 
in Zoology. 

2, Entomostraea collected in the vicinity of Auckland, N.Z. By Marguerite 
Henry, B.Se,, Linnean Macleay Fellow of the Society in Zoology. 

3. Notes on Australian Diptera. No. iii. By J. R, Malloch. {Com- 
municated hy Dr, E, W. Ferguson) ^ 

4. A revision ol the Australian Chiromyzini (Diptera). By G. H. Hardy. 

NOTES AND EXHIBITS. 

Dr. G. A. Waterhouse exliibited larvae of Philiris ilian innotatm Misk. He 
pointed out that these larvae were very different in shape from those of 6'onda- 
lideSj of which genus Philiris is considered a synonym. On a previous occasion 
he had exhibited pupae of Philiris^ which also differ very much from pupae of 
Candalides, Though the venation of both Cmdalides and Philiris is very similar, 
the butterflies of these two genera have a very different facies and this, com- 
bined with the great differences in both larvae and pupae, has confirmed his 
previous opinion that the two should be kept as distinct genera. 

He also exhibited a specimen of Loranthus linffphyllus found growing on 
Cmuartna glatica between Mona Vale and Bay View, a few miles distant from 
Newport where it had been recorded by Mr. R. H. Cambage. This parasite is 
of infrequent occurrence in the County of Cumberland, but was growing on 
irmiiy ahe-oaks near Mona Vale. 

Mr. E. Cheel exhibited a fine series of specimens of the common Port 
Jackson Fig (Ficua rubiginosa Vent.) collected from treas in The Botanic Gar- 
dens, Government Domains and various Parks and private gardens in the Sydney 
district, showing extreme variation in the size and shape of the leaves and 
fruits, as well as in the colour of the indumentum. Other examples coIIe<*ted by 
Dr. J. B. Cleland and himself from 32 trees growing naturally from Mosman to 
Cnemome Point, and from Narraboen by Dr. Cleland, were also shown for com- 
parison with the cultivated plants. It was suggested that some of the forms 
may be identical with F, platypcda and the deubtfu) varieties mollis, petiolaris 
and mirror of Benfliam. 

Mr. A. M. Lea exhibited specimens of the eoconnt moth (Levuuna irideseem) 
in its various stages; this insect is now very destructive to the copra industry in 
some Fijian islands and efforts are being made to secure parasites to keep it 
in check. 

Mr. A. Mttsgrave exhibited some lantern slides of riewa of Lord Howe 

Tsiand. 
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OKDINARY MONTHLY MEETINa 
27th August. 192A 

(At Macleay House, 19 College Street, Sydney.) 

Mr. J. J. Fletcher, M.A., B.Sc., Vice-President, in the Chair. 

The Chairman announced that Dr. W. R. Browne had been elected a mem- 
ber of Council to fiD the vacancy caused by the resignation of Professor Lawson. 

The Chairman offered congratulations to Miss Marjorie 1. Collins, who had 
been awarded a Dominion Research Scholarship for the year 1924-25, tenable at 
the Imperial College of Science and Technology, London. 

Mr. Frederick Hugh Sberston Rol)erts, B.Sc., Prickly Pear Laboratory, 
Sherwood, Brisbane, Queensland, was elected an ordinary member of the Society. 

The Donations and Exchanges received since the pre\ious Monthly Meeting 
(30th July, 1924), amounting to 11 Vols., 83 Parts or Nos., 8 Bulletins, 1 Report 
and 1 Pamphlet, received from 53 Societies and Institutions and 3 private donors 
were laid upon the table. 

TAFEHS B1£AD. 

1. The Nectar of Flowers, By T. Steel. 

2. An Australian Caryophyllaeid Cestode. By Professor T. Harvey John- 
ston, M.A., D.Sc. 

3. Notes on Australian Diptera. No. iv. By J. R. Malloch. {Comrmmi^ 
eated by Dr. E. IV. Ferguson*) 

4. The motor nerve-endings of the limb muscles of the frog (Ram tem^ 

poraria) and of the muscles of the pectoral fin of the Dog-fish acflw»- 

ihias)* By P. D. F. Murray, B.Sc., Linnean Macleay Fellow of the Society 
in Zoology. 

6. Studies in Plant Pigments . Part ii. The red pigment induced by 
insect injury in Eucalyptus strieta* By J. M. Petrie, D.Sc., F.T.C., Linnean 
Macleay Fellow of the Society in Bio-chemistry. 

NOTES AND EXHIBITS. 

Mr. W. W. Froggatt exhibited the life history of the green wood moth, 
Charagia exiinia Scott; the stem of the tree with covering and bore containing 
the larva; also the cap and section of a bore into another tree trunk, a larva» 
and two of the female moths from Brooklana, Dorrigo, N.S.W. 

Mr. A. S. Le Souef exhibited skins of two new rock wallabies; one, allied 
to the yellow-footed rock wallaby, from Bulloo River, S.W. Queensland, and 
one from Dajarra, N.W. Queensland. 

ORDINARY MONTHLY MEETING. 

24th September, 1924, 

(At Macleay House, 16 College Street, Sydney). 

Mr. R, H. Cambage, F.L.8., President, in the Chair. 

The President announced the death of Professor G. B. De Toni, of Modena, 
Italy, who had been an Honorary Member since 1897 and also of Mr. H. G. 
Smith, who had been a member since 1899. 

The President announced that the Annual Natural History and Wild Flower 
Exhibition of the Naturalists^ Society of New South Wales will be held in iha 
Art GaDery of the Education Department from 9th to 15th October, 
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The President also announced that the Council is prepared to receive ap* 
plications for four Linneau Macleay Fellowships tenable for one year from lat 
March, 1925, from qualified candidaies. Applications should be lodged with the 
Secretary, who will afford all necessary information to intending candidates, not 
later than Wednesday, 6th November, 1924. 

The Donations and Exchanges received since the previous Monthly Meeting 
(27th August, 1924), amounting to 17 Vols., 131 Parts or Nos,, 14 Bulletins, 3 
Reports and 1 Pamphlet, received from 66 Societies and Institutions and 1 
private donor were laid upon the table. 

PAPERS REAO, 

1. Revision of Australian Lepidoptera. Lasioeampidae.' By A. J. Turner, 
F.E.8. 

2. Upper Permian Coleoptera and a new Order from the Belmont Beda, 
N.S.W. By R. J. TUlyard, M.A., D.Sc., RE.S., F.L.S. 

3. A preliminary reference to a new species of Elomchthpa from the lower 
beds of the Newcastle Coal Measures. By John Mitchell. 

4. Further reference to the occurrence of Meriaia pleheia Sowerby in New 
South Wal€»8. By John MitcheU, 

5. Eleven new species of Aviculopectm from Carboniferous rocks, Myall 
Lakes, N.S.W. By John MitcheU. 

KOTES AKD KXHIBrFB. 

Mr. W, W. Froggatt exhibited (1) the life-history of the Pin-hole Borer, 
Croaaotaram armipennia, of the Spotted Gum {Eucalyptus maculata) from 
Morisset, N.S.W. This Seolytid beetle bores through the bark of freshly fallen 
spotted gums and forms radii along galleries in the sap-wood, in which the larvae 
are developed and pupate. The adult beetles do all the boring, the larvae feed- 
ing upon the fungus forming on the walls of the galleries with the fermenting 
sap; (2) photograph of a Wasp Tree imd specimens of wasps and nest. This 
photograph showed a Blue Gum {Eucalyptua pereticomia) growing on the road- 
side at Brooklana (Dorrigo), on which the Paper Nest Wasps (Polistea Jaa- 
mantctist«) have built many thousands of nests, extending up the sunny side of 
the trunk for about 30 feet. On his first visit, November, 1923, all these nests 
were small and separated from each other, now they are all joined together, 
forming an almost unbroken coating of the tree trunk. Under normal conditions 
these nests are seldom over a few inches in diameter and the adult wasps feed 
the larvae with chewed up spiders. How these millions of larvae are fed it is 
difficult to imagine. 

Mr. J. MitcheU exhibited a specimen of a fossU insect wing from Belmont, 

N.S.W. 

Mr. E. Cbeel exhibited fresh fiowering specimens of MicrocUnta amtralia 
(Planebon) Swingle (Journ, Washington Acad. Sci., v. (16), 1916, 576) {Citrua 
auatralis Planchon, B. FI., i., 371), from two plants cultivated in the Botanie 
Gardens, Sydney. The flowers are mostly 3-merous or occasionally 4-meroua, 
with 18 or 20 &ee stamens with pollen of a rich orange-yellow colour. Aitbongh 
the plants have flowered in the Gardens three sueoessive seasons, no fruits have 
set Speeimens in the National Herbarium from Murwillumbab, BalUna, Boat 
Herbour, Richmond River and Burringbar are identical with the cultivated plants 
tjasntioned above and all show that the fiowering period is during August to 
November. There is also a fruiting specimen from a plant cultivated in the 
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Centennial Park, the fruits being quite globose (about 1 inch diameter). All the 
above have been mis-determined as M. auatralasica (F.v.M.) Swingle, but the 
latter has smaller leaves, and cylindric-fusiform fruits. A fresh specimen from 
a plant cultivated at Ashfleld raised from seeds of the true ‘‘Finger Lime” was 
shown for comparison. 

ORDINABY MONTHLY MEETING. 

29th OoroBERj 1924. 

(At Mocleay House, 16 College Street, Sydney). 

Mr. R. H. Cambage, F.L.S., President, in the Chair. 

The President called attention to the fact that this meeting took place on 
the fiftieth anniversary of the first preliminary meeting in connection with the 
formation of the Society, and announced that at the Annual General Meeting 
the Jubilee of the Society would be celebrated. 

Mr. Fred Wright, Seville Street, Lane Cove, was elected an Ordinary Mem- 
ber of the Society. 

A letter was read from Mrs. H. G. Smith and family, returning thanks for 
expressions of sympathy in their recent bereavement. 

Candidates for Linnean Maeleay Fellowships, 1926-26, were reminded that 
Wednesday, 6th November, is the last day for receiving appUcations. 

The Donations and Exchanges received since the previous Monthly Meeting 
(24th September, 1924), amounting to 8 Vols., 89 Parts or Nos., and G Bulletins, 
received from 45 Societies and Institutions and 2 private donors were laid upon 
the table. 


PAPKRS READ. 

1. The Influence of certain Colloids upon Fermentation. Part i. By E. 
Qreig-Smith, D.Sc., Maeleay Bacteriologist to the Society. 

2. Note upon determining the hydrogen-ion concentration coloriraotrically 
in small quantities of fluids. By R. Greig- Smith, D.Sc., Maeleay Bacteriologist 
to the Society. 

3. Australian Coleoptera. Notes and new species. No. iv. By H. J. 
Carter, B.A., F.E.S. 

4. Australian Nemestrinidae (Diptera). By Q. H. Hardy. 

NOTES AND EXHIBITS. 

Mr. D. Q. Stead gave a short account of the Pan-Paoifio Food ConferenCA 
held recently at Honolulu, 

Mr. E, Cbeel exhibited specimens of the “AddePs-tongue Fern” {Ophi<h 
glo8$um PrantUi) which were found quite common in pasture-land in the neigh- 
bourhood of Orange, Although this species has a wide range (vide Handb. FI, 

N. 8.W.) it is only found on certain soil-formations. Specimens in the National 
Herbarium, Sydney, are from Riverstone, JLalyvale, Dubbo, Oondobolitt, Lachlan 
D&triet, Yandama and Warialda in this State, and from King Island, Tasmania, 
Lord Howe Island, Norfolk Island, Port Phillip (Victoria), Mount Lofty, S.A., 
and Central Australia. It has been ree-orded in various works under the namee 

O, v^aium L., and 0 , laf^eolatum Prantl Christepsen (Ind. KL, I89fl, 471) 

regards this as a distinct species. Oliver (Trans. N.Z. xlix., 1916^ 126) 
reduces it as a variety under 0. i.e., 0. mt, PrantlU (C.Cairi 
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Oliver. It ^ems also very closely allied and may not be speeifleally distinct 
from 0, lusitanicum Willd. 

Dr. A. B. Walkom exhibited a specimen collected by Mr. T. H. Pincombe 
showing scale-leaves of Glossopterisy with which are associated sporangia similar 
to those described by Arber but aggregated in groups. 

OEDINARY MONTHLY MKETING, 

26th November, 1924. 

(At Maclcay House, 16 College Street, Sydneys 

Mr. li. H. Camboge, F.L.B.^ President, in the Chair. 

The President announced that Mr. A. F. Basset Hull had resigned from the 
Council of the Society, on account of his projected absence from the State 
during the greater part of the coming year. 

TJje President also announced that the Council had re-appointed Mr* P. 
I), F. Murray and Miss M. M. Williams to Linnean Macleay Fellowships in 
Zoology and Botany respectively for another year from 1st Marcli, 1925, and 
had appointed Dr. 1. M. Mackerras and Mr. G, D. Osborne to Fellowships in 
Zoology and Geology respectively for one year from 1st March, 1925. 

The Donations and Exchanges received since the previous Monthly Meeting 
(29tli October, 1924), amounting to 6 Vols., 61 Parts or Nos., 6 Bulletins, 2 
Reports and 1 Pamphlet, received from 43 Societies and Institutioas and 3 
private donors were laid upon the table. 

PAPERS READ. 

1, Two new Hemiptera from New South Wales. By H. M. Hale, 
{Communicated by A, J, NickoUon^ M,Sc.)* 

2, Criti(!al notes on the Tcmnocephaloidea. By Professor W. A. Hsuswell, 
M.A., D.Sc., F.R.S. 

3, An ecological study of the flora of Mt. Wilson. Part i. The v(‘getation 
of the basalt. By Brough, M*A., B.Sc., J. McLuckie, M.A., D.Sc., and A. 
H. K. Petrie* 


KOTES AND EXHlBirrS. 

Mr. W. F. Blakely exhibited from the National Herbarium four introduced 
plants not hitherto recorded for the State* (1) Eapistnm hdspmieus (L.) 
Crantz, var. htrautum (Cariot) 0. E. Schulz, Broken Hill (A. Morris, No* 601). 
(2) R. rugo$um (L.) All., var. nervosum (Pers.) D.C., Junee district (J. B. 
Nugent). The variety is distinguished from the typical form in being more 
glabrous. (3) Myosotis versicohr (Pers.) Sm», Gilmore, near Tumut (J. L. 
Boorman). It is said to be distributed throughout Europe, Asia and Africa* In 
general appearance it is not unlike some small forms of the native species, 
M* australis, from which it can be separated by the longer calyx-segments. (4) 
Echium itaUdum L, near Young (W. J. Smith). It is dh undesirable weed. 

Mr. E. Cheel exhibited specimen of Myriangium montagnsi Berk*, eoUected 
In the Centennial Park 14th May, 1901, on branches of Casuarina distyla. In a 
paper entitled ^^Studies in Bntomogenous by T, Fetch (The British 

Mycolog^cal Society Transactions, 1924, 75) Myriangium duriaei, of Aus- 
tralian autbore, together yrith 31. Adlichospetm^m Wilson (Proc. Roy. Soc. Vic- 
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toria, V,, 1892, 180) and M. acaciae McAIpine (These ProceedingB, xxix., 1904, 
124) are included as synonyms. Although previously classed under the family 
Colleniaeeae of the Liclienes group of plants by several authorities, the genus 
is now generally regarded as belonging to fungi and included under the family 
Myriangiaeeae. There is a large series of specimens in the National Herbarium, 
Sydney, usually associated with scale insects on Hymenanthera dentata and 
various species of Aaacia, in Victoria and other localities in thw State. 

Mr. David 0. Stead related some of his experiences at Honolulu at the 
Pan -Pacific Food Conservation Conference and described his air flights over the 
Hawaiian Islands. The remarks were illustrated by lantern slides. 
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DONATIONS AND EXCHANGES. 

Received during the period 29th November, 1923, to 26th November, 1924. 
{From the respective Societies, etc,, unless otherwise mentwneiL) 

Adelaide. 

Australasian Antarctic Expedition, 1911-1914. — Scientific Reports, Series C, 
vi., 6 (1924). 

Department of Mines: Geological Survey of South Australia, — Mining Re- 
view for Half-years ended 30th Juno, 1923 (No. 38) (1923) ; 31st De- 
cember, 1923 (No. 39) (1924); Report of the Director i)f Mines and 
Government Geologist for 1922 (1923), 

Field Naturalists^ Section of the lioyal Society of South Australia, — “The 
South Australian Naturalist,’^ v., 1-4 (1923-1924). 

Public Library, Museum, and Art Oallery of South Australia, — Records of 
the S.A. Museum, ii,, 4 (T. p. & c.) (1924); Report, of the Board of 
Governors for 1023-24 (3924). 

Royal Geographical Society of AuHralasia, South Australian Branch, — Pro- 
ceedings, xxiii.-xxiv., Sessions 1921-22, 1922-23 (in one voL) (1924). 

Royal Society of South Australia, — Transactions and Procwdings, xlvii. 
(1923). 

South Australian Ornith<tlogical Association, — “The Soutli Australian Orni- 
thologist,^^ vii,, 5-8 (1924). 

University of Adelaide. — Publications: — 9 Reprints from Tran.'^. Roy. Soc. 
S. Aust., xlvii. (1923 ) ; “The Australian Journal of ExperimenUl 
Biology and Medical Science,” i., 1-3 (1924). 

Woods and F'orests Annual Progress Report for Year 1922-23 

(1923). 

Albany. 

New York State Museum, — “A Scientific SuWey of Turners Lake, Tsle-au- 
Haut, Maine,” by S. C. Bishop and N. T. Clarke. 1922 (1923). 

Alger. 

Insiitut Pasteur d^Algsrie, — Archives, i, 1 (cover for No. 2), 3-4 (T.p, & e.) 
(1923). 

AmmstoAu, 

Nederlandsche Entomologisehs Tereemgmg , — Entomologische Berichten, vi., 
128-137 (1922-1924); Tijdschrift voor Entomologie, Ixvi. (1923). 
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^0|/al Acoide^fiy of SciencoB * — -Jaarbock, 1920, 1920-1921 (1920, 1021) \ Pro- 
ceedings of the Section of Sciences, xxii.-xxiv. (1020-1922) ; Verhan- 
delingen, 2nd Section, xxi., 1-3 (T.p» & c.) (1920-1921) ; xxii., 1-4 

(1921-1922) ; Verslagen Afdeeling Natuurkunde, xxviii.-xxx., 1919-1921 
(1920-1922) ; 10 Articles on the History and Present State of Scientific 
Research in the Dutch East Indies (1923). 

Anx Amon, 

American Microscopical Society. — Transactions, xliL, 4 (Index)* (1923 ) } 
xliii., 1-3 (1924). 

Michigan Academy of Science. — Annual Report, vith. and viiith., 1904, 1906 
(1904, 1906). 

University i^f Michigan: Mie^Ugan Academy of Science, Arts and Letters . — 
Papers, ii.-ui., 1922-1923 (1923-1924). 

University of Michigan: Museum df Zoology . — Miscellaneous Publications, 
Nos, 9-11 (1923) ; Occasional Papers, T.p. & c. for Nos. 91-112 (1921- 
1922); T.p. & c. for Nos. 113-128 (1922); Nos, 137-143 (1923). 

Avcklakd. 

Auckland Institute and Museum , — Annual Report, 1923-1924 (1924). 

BAliTIMORE, 

Maryland Geological Vol, xi, (1922) ; Silurian (1923). 

Johns Hopkins University. — ^University Circulars, N.S., 1923, 2-7 (1923). 

BAnOXLOKA. 

Beal Academia de Ciencias y Artes de Barcelona. — ^Boletin, v., 1 (1924) ; 
Memorias, xviil, 4-9 (1923-1924) ; Nomina del Personal Academico, 
1923-1924 (1924). 


Batavu. 

Kownklijkf Natuurkmdige Vereeniging in Nederl-Indie. — Map to ac- 
company Monographic ii., Dr. 0. L. L. Kemmerlingfs Monograph 
Geologic ea de Qeomorphologie van den Idjen” (1917-1918); Natuur- 
kundig Tijdschrift voor Nederlandsch-Indie, Ixxxiii., 3 (T.p. A c,) 
(1923); Ixxxiv., 1-2 (1924). 

Beroigk. 

Bergena Museum. — Aarsberetning, 1922-23 (1923); Aarbok, 1921-22, Hefte 
2 (1923); 1922-23, Hefie 1 (1924). 

BxBKXLtnr. 

University of Cai»/orwa.— Publications : Botany, x., 9 (1924); xii., 1-3 
(1924) ; Entomology, T.p, & c. for Vol i (1906-1922) ; ui., 2 (1924) ; 
Geology, T^p. & c. for Vol. xiii. (1921-1922); xiv., 5-13 (1923); xv., 
1-3 (1924) ; Physiology, v., 4-12 (1919) ; Zoology, xx., 18r28 (T.p. ft c.) 
(1919-1924); xxi., 13 (1924); xxil, 11-14 (T.p. ft c;) (l«2M934)i 
xxiv., 3 (1924); xxv., pp, 1.614 (complete) (1924); xxvi., 146 <1028- 
1924). 
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Bbbun. 

BotaniBches Gartem und 3fM«eunw. — ^Notizblatt, viii., 78-80 (T.p. & c.) 
(1923-1924) j ix., 81 (1924). 

DeuUche EntomologiBche Mudeum* — ^Entomologische Mitteilungen/ xiii., 1-5 
(1924); SupplementA Entomologica, No. 10 (1924). 

NoigemeinBchaft der I)0Ui»ehBn Wmensehaft, — “Flora,” Neue Folge, xvi., 4 
(T.p. & c.) (1923) ; xviL, 1, 3 '(1924). 

Berk. 

Naturforsehende OeselUchaft. — Verhandlangen, 1921-1923 (1921-1923). 

BlRMlKQHAK. 

Birmingham Natural Historg and PhUosophdeal Society, — List of members, 
1924 and Annual Report, 1923 (19^) ; Proceedings, xv., 2. Session 
1922-1923 (1923). 

Bokbat. 

Bombay Bacteriological Laboratory, — Handbook, 1924 (1924). 

Bombay Natural History Society. — Journal, xxix., 2 (T.p. & c., and Index 
for Parts 1 and 2); 3-4 (1923-1924). 

Boston. 

American Academy of Arts and Sciences. — Proceedings, Iviii,, 16-17 (T.p. & 
c.) (1923); lix., 1-9 (1923-1924). 

Society of Natural History, — Memoirs, vi., 2 (1923) ; Proceedings, xxxv., 3 
(1915); xxxvL, 1-2, 4 (1921); 5 (1922); 6-8 (1923); xxxvii., 1 (1923). 

Brisbans. 

Department of Agriculture and Stock, — Queensland Agricultural Journal, 
XX., 6 (T.p. &c.) (1923-1924); xxi., 1-6 (1924); xxii., 1-4 (1924). 

Department of Mines^ Queensland Geological Survey, — Publications 244; 
271 (8 Maps) (1923); 273, pt. 2 (1924); 274 (1923). 

**Queensland Government Mining Journal” {from the Editor), — xxiv., Dec. 
1923 (T.p, & c.) (1923); xxv., Jan.-Nov., 1924 (1924). 

Queensland Mtiscum. — Memoirs, viii., 1 (1924). 

Queensland Naturalists^ Club and Nature^Lovers* League, — “The Queensland 
Naturalist,” iv., 3-6 (1923-1924), 

Boyal Geographical Society of Australasia, Queensland Branch, — Queensland 
Geographical Journal, xxxviii., 38th Session, 1922-23 (1923). 

Boyal Society of Queensland.— Proceedings, xxxv., 1923 (1924) ; Report of 
Council for 1923 (1924). 

BROOKliYN. • 

Botanical Society of America. — American Journal of Botany, x., 8-10 (T.p. 
& e.) (1928); xL, 1-8 (1924). 

Bbussels. 

Academic Boyale de Belgique. — ^Annuaire, 1924, 90th Ann4e (1924) ; Bulle- 
tin de la Classe dw Sciences, 1923, 1-12 (T.p. & c.) (19234924) ; 1924. 
1-3 (1924). 

SociitS Jtoydle de Botanjque de Belgique. — ^BuHctin, lvi„ 1-2 (T.p. & e.)^ 
1923(1924). 

SoelM Boytde Zoohgiqut de Belgique. — Atmalea, Uv., 1923 (1924). 
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Budapest. 

Mas^c National Jlongrois, — Aniiales, xx., 1923 (1923). 

Buenos Aires. 

Sociedad Argentina de Cienciaa Naturales^ — Kevista, “Physis,” T.p. & c. for 
ii. (19164916); T.p. & c. for iii. (1916-1917); T.p. & c. for iv. (1918* 
1919) ; T.p. & c. for V. (1021-1922) ; vi., 21-22 (T.p. & c.) (1922- 
1923); vii., 23-24 (1923). 

Caen. 

Soci^t<^ Linn^^enne de Normandie, — Memoires, xxv., 1923 (1923). 

Calcutta. 

Geological Survey of Jn<U(L — Bibliography of Indian Geology, Part 3, Index 
to Svibjecti? (1923); Memoirs, xlv., 2 (1922); xlvii., 2 (1923); Memoirs, 
Palaeontologiea Tndica, N.S., vii., 4; ix., 1 (1924); Records, liv,, 4 
(T.p. & 0 .) (1923); Iv., 2-4 (T.p. & c.) (1923-1924); Ivi., 1 (1024). 

Indian Mmeum. — Memoirs, v., 12 (1924); T.p. & c, for vii,, 1918-1922; viii., 
1 (1924); Records, x,xi., 4 (T.p. & e.) (1924); T.p. & c. for xxiv. 
(1922); XXV., 5-6, Appendix (T.p. & c.) (19234924); xxvi., 1-4 (1924); 
General Index for Vola. i.-xx., 19074920 (1923). 

*Cambbipoe, England. 

Cambridge Fhilouiphical $ockty. — Proceedings, xxi., 6 (T.p. & c.) (1923); 
xxii., 1 (1924); Supplement, Niels Bohr on the Application of the 
Quantum Tlieory to Atomic Structure, Part 1 (1924); Proceedings, 
Biological Sciences, i., 2 (1924); Traasactions, xxiii., 2-3 (1924). 

Cambridge, Mass. 

Mmenm of Comparative Zoology at Uarvard College, — Annual Report of 
the Director for 1922-1923 (1923); Bulletin, Ixv., 10-12 (1923-1924). 

Oapk Town. 

Royal Society of South Africa, — Transactions, xi., 3-4 (T.p. & c.) (1924). 

South African Museum, — Annual Report for Year ended Slst December, 
1923 (1924) ; Annals, xii., 8 (1924) ; xiii., 8 (T.p. & c.) (19134923) ; 
xiv., 6 (1924) ; xix., 1-3 (1923-1924) ; xx., 1-2 (1924) ; Guide Leaflet 
No. 1 (1913). 

Chbistchurch, 

Canterbury Museum . — Records, ii,. 3 (1923). 

Philosophical Institute of Canterbury, — Transactions and Proceedings, N.Z. 
Institute, liv. (1923). 

Christunu. 

Videnskapssehhapet % Kristianins, — Forhandlinger, Aar 1922 (1923) ; Skrifter, 
1921 (Vols. i..ii.) (1922); 1922 (1923); Vorhandlinger, 1921 (1922). 

Cluj, Boumania. 

GradAm Botamea.— Bulletin, iii., 3, Appendix 1, 4 (T«p. A o.) (1923) ; iv^, 
1 (1924) ; Contributions Botaniqnea, i,, 6 (1924). 
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CiNU» BpRmo Habdob. 

Static for Experimental E^olntion^ Carnegie IneiituHon of Washington , — 
Annual Report of the Director of the Depaartment of Genetics, 1922- 
1923 (Extracted from Year Book No. 22 for the year 1923) (1923). 

COhVunvH, Ohio, 

American Chemical Society, — Industrial and Engineering Chemistry, xv., 11- 
12 (T,p. & c.) (1923) ; xvi., 1-10 (1924) ; Nows Edition, i,, 20-24 (1923) j 
ii., 149 (1924). 

Ohio Academy of Science and Ohio State University Society,^ 

Ohio Journal of Science, xxiiL, 6-6 (T.p. & c.) (1923); xxiv., 1-4 
(1924). 

COPENHAGKN. 

Ecological Museum of the University, — Publications, Nos. 28-31, 33-36 
(19234924); The Banish Ingolf Expedition, iu., 7-8 (1923). 

Dublin. 

Boyal Dublin Society, — Scientific Proceedings, N.S., x\ni., 11-41 (1922- 
1924). 

Royal Irish Acaderm/, — Proceedings, xxxvi.. Section B, 2-11 (19224924). 

East Lansing. 

Michigan Agricultural College ^ Agriadtural Experiment Station, — Bat^terio- 
logical ^ Section, Circular Bulletin No. 61 (1923); Special Bulletin No. 
124 (1923) ; Technical Bulletin Nos. 59-61 (1923) ; One Reprint from 
Jouru. of Bacteriology, viiL, 6 (1923) : — “The Enzymic Content of 
Bacterial Spores ” by G. L. A. Ruehle. 

Edinburgh. 

Mayal Physical Society, — Proceedings, xx., 6 , Sessions 1021-22 and 1922-23 
(1923). 

Royal Society of Edinburgh , — Proceedings, xliii., 3 (T.p. & c.), S(^s«ion 
1922-23 (1023); xliv., 1 - 2 , Session 1923-24 (1924); Transactions, Hii., 2, 
Session 1922-23 (1924); liv,, 1 , Session 1928-24 (1924). 

Frankfurt on Main. 

Senckenbergwhe Naturforschende Gesellschaft,^- Ahlmndlnngeny xxxv., 4 
(1923); xxxviii., 1-2 (19234924); Bericht, 63, 4 (T.p. & c.) (1923); 54, 
1 (1904). 

Obnkva. 

^ I? 

SociStS de Physique et d^Hiatoire Naiurelle, — Compte Rendu dos Bianeea, 
xl., S (T 4 ), & c.) (1923); xli., 1-2 (1924); M4moires, xxxix., 8 (T.p. 
& c.) (1923); xl., 1 (192S4>. 

ObnoA. 

“Eivista di Coleotterologia,^' No. 1 , 1923 (1923). 

Giessbn. 

JBotcmiaehes Institut,'—(1) Zn kehntnis der panaschierten Geliobe iv. (1922) | 
(2) Eduavfl BtXfUiktrger (1912) ; (3) HimdirorterlHielr der Natiurena^* 
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sckaften (Zelle und Zellteilung) (1914); (4) Mikvodcopiaoho Meaflang 
o&motisober Gawebesckwellunger (1922) ; (5) Uber Aufgabeu und Brgeb- 
nisse der Entwioklungsmechanik der Pflanzen (1018) ; (6) Tiber Moeaik- 
panaschierung und vergleiebbare Erscheinungen (1918); (7) Keimung 
und Entwicklong von Sohimmelpiken in gebrauchten Nahrlosungen 
(1908) ; (8) W, J. Behrens (1906). 

Guakville. 

Deniaon Universitf/. — Journal of the Scientifle Laboratories^ xx., pp. 37-185 
(1923L 

Geae. 

Naturwissemehaftlieher Verein fur Steiermarh, — ^Mitteilangen, 68, Beiheft 
(1922) ; 69 and Beiheft (1928). 

Halifax. 

}fova Scotian Institute of Science, — ^Proceedings and Transactions, xv., 3-4, 
Sessions 1920-21 and 1921-22 (1923). 

HAKBtmo. 

Naiurwissenaehaftlicher Verein, — ^Abhandlungen, xx., 2-3 (T.p. db c.) (1914- 
1917) ; xxi., 1-2 (1919-1920) ; Verhaadlungen, Dritte Polge, xx., 1012- 
xxix., 1921 (1913-1922) ; Vierte Polge, L, 1, 1922 (1923). 

Hamilton. 

Eamlton Aeaooiation , — Journal and Prooeadiagt, No. xxx., Sessions 1918* 
19 to 1921-22 (1923). 

Helsikgfobs, 

Societae pro Fatma et Flora Fenmea, — ^'^Die Laubmoose Fennoakandies,'' by 
V. F. Brotherus (1923). 

Soeietae Sdentiarum Fenntoa, — Acta, 1., 6 (1924) ; Arsbok-Vuosikirja, it, 
1923-1924 (1924). 

Hobart. 

Department of Mines, Geologic^ Survey, — Geological Survey Bulletin No. 33 
(Text and Maps), 34 (1923) ; Mineral Resources No. 7 (Text and Maps) 
(1922) ; Underground Water Supply Paper No. 3 (1924). 

Eoyal Society of Taemama, — Papers and ]^oceedings for the Year 1928 
(1924), 

Tasmanian Field Naturalists* Clab,— Easter Camp, 1924 (1924) ; «The Tas- 
manian Naturalist/* N.S., i., 1 (1924). 

HoMOLtiLtr, T.H. 

Bernice Pauahi Bishop Jfusewn. — ^BuDettna, 6-14 (1923-1924); Memoirs, 
viii., 6 (T.p. & c.) (1923) ; ix., 1-2 (1928). 

PafhPaciflc Union, — Bulletin, N.S. Nos. 61, 62 (1924). 

iNDIAWAPOLie. 

Indiana Academy of Science, — Proceedings, 1922 (1928). 

jAHAioA Plain. 

Arnold Afbor&ium, — ^Journal, iv., 4 (T.p. & c.) (1928) ; v., 1-2 (1924). 
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Johannksbitko. 

South Aftican Associotion for the Advancement of “South African 

Journal of Science, xx., 1-2 (T.p. & cO (1923). 

Kurabhiki. 

Ohara Imtitute for Agricultural Research, — ^Berichte, ii., 3 (1923). 

La JoiiXiA. 

Seripps Institution for Biological Rmearch of the University of California , — 
32 Eeprints (1900-1923). 

La Pi*ata. 

Museo de La Plata, — Revista, xxvii. (1923). 

Lison. 

SodiU Giologique de Belgique, — Annales, xlv., 4 (T.p. & c.) (1923) ; xlvi., 
1-4 (T.p. & c.) (1923-1924) ; Publications Relatives au Congo j^lgo et 
aux Regions Voisines, Annee 1921-1922, Annexe au T. xlv. des Annales 
(1923) j Ann6e 1922-1923, Annexe au T. xlvi. des Annales, Livr. 1-2 
(1923-1924) ; Ann^ 1923-1924, Annexe au T. xlvii. des Annales, Livr. 

I, (1924). 

Lxvxepoou 

Liverpool School of Tropical Medicine, — Annals of Tropical Medicine and 
Parasitology. zviL, 4 (T.p. & c.) (1923); xviii., 1-2 (1924). 

Londok. 

British Museum {Natural History), — ^A Guide to the Elephants (Recent 
and Fossil) (2nd Edition) (1922); Catalogue of the Fossil Bryozoa 
(Polyzoa). Tile Cretaceous Bryozoa, iv., 2. By Dr. W. D. Lang 
(1922) ; Catalogue of the Selous Collection of Big Game. By J. G. 
Dollman (1921); Economic Series, No. 13 (1922); Guide to the Ex- 
hibition Galleries of Geology and Palaeontology (1923); Guide to t.be 
Mollusca exhibited in the Zoological Department (1923) ; Guide to the 
Reptiles and Batrachians exhibited in the Department of Zoology (3rd 
Edition) (1922) ; Index Animalium, 2nd Section, Parts i.-iii., by C. D. 
Sherborn (1922-1923). A Handbook of the Larger British Fungi, by 

J. Ramsbottom (1923). 

Eniomohgicdl Society of London, — Transactions, 1923, 3-5 (T.p. & c.) 
(1924) ; 1924, 1-2 (1924). 

Geological Society, — Geological Literature added to the Society's Library 
during the Year ended Dee. 31st, 1923 (1924) ; Quarter]^ Joumal, 
Ixxix., 4 (T.p. & c.) (1923); Ixxx., 1-8 (1924). 

Linnean ^ocrs^y.-^Joumal, Botany, xlvi., 309-810 (1924) ; Zoology, xxxv., 
236-238 (T.p. & o.) (1923-1924); xxxvl, 239 (1924); List, 1923-1924 
(1923); Proceedings, 136th Session, 1922-23 (19^). 

Ministry of Agriculture and Fisheries, — ^British Empire Exhibition, 1924, 
%ude to ihe Agricultaral Exhibit in Gallery ii. of the Government 
PavUion (1924) ; Journal, xxx., 8-12 (T.p. & o.) (1923-1924) ; xxxi., 1-t 
(1924). 
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Eoyal Botanic Gardens, Kew. — ^Bulletin of Misoellftneous Infontmtioi&i ISB? 
(1924), 

Royal Microscopical Society, — Journal, 1923, 4 (T«p. & e,) (1923) ; 1924, 
1-3 (1024). 

Royal Society , — British Empire Exhibition, 1924. Handbook to the Ex- 
hibition of Pure science, arranged by the Royal Society. Galleries 3 
and 4, British Government Pavilion. (1924); Philosophical Transactions, 
ccxii., Nos. B. 396-401 (T.p. & c.) (1923-191^4) ; ccxiii., Nos. B. 402-404 
(1924); proceedings, xcv.^, Nos. B. 669-671 (T.p. & c.) (1923-1924); 
xevi., Nos. B. 672-679 (T.p. & e.) (1924) . 

Zoological Society , — Abstract of Proceedings, Nos. 244-255 (1923-1924) ; 
List of Fellows, April, 1924 (1924) ; Notice re Meetings, Oct., 1924 
(1924); Proceedings, 1923, 4 (T.p. & c.) (1923); 1924, 1-2 (T.p. & c. 
for pp. 1-696) (1924). 


Lyon. 

SoeiSti Botamqm de Lyon, — Aimaies, xliiL, 1922 (1924). 

Madrid. 

Jmta para AmpUacion de Esttedioa, — ^Flora Iberiea. Oredales, L (1924) ; 
Trabajos del Museo NacionaJ de Ciencias Naturales, Serio Geologiea, 
Nos. 31-33 (1923). 

Real Sociedad Espian^da de Hietoria Natural , — Boletin, xxiii., 7-10 (T.p. & c.) 
(1923) ; xxiv., 1-6 (1924) ; Lista de Socios, Mar., 1924 (1924) ; Memorias, 
xi,, 8 (1923) ; xii., 5 (1924). 

Manchester. 

Conehologicat Society of Great Britain and Ireland, — Journal of Conchology, 
xviL, 3-5 (1923-1924). 

Manchester Literary and PhilosopUcal Society, — ^Memoirs and Proceedings, 
Ixvii., 2 (T.p. & c.), 1922-1923 (1923). 

Manchester Museum, — Publication 86 (1928). 

Manila, P. I. 

Bureau af Science of the Government of the PKiUppim Islands, — ^21iSt An-* 
nuol Report for year ending Dec. Slst, 1922 (1923) ; Philippine Jour- 
nal of Science, xxiii., 5-6 (T.p. & c.) (1923); xxiv., 1-6 (T.p, & c.) 
(1924); XXV., 1-3 (1924). 

Marseilles. 

Facutti des Sciences de MtmeUle, — ^Annales, xxiv., 3-6 (Index) (1920-1922) ; 
XXV., 1-2 (Index) (1922-1928) ; 2mc Serie, i. (1921) ; ii., 1 (1923). 

Msi^boubne. 

Australasian Journal of Pharmacy N.S., iv., 47-48 (Index) (1923); v., 
49-68 (1924). (Frofa the Pablkker). 

Comm0f¥ie^th Bureau of Census and Statisties^^^-OfMsl Year Beohv 
IT, 1924 (1924). 

CommanweaUh Department of HealtA^Serviee PaUication/ No. 25 (1924). 
Commonmalth ImHtute of Science and ItKfMstry.-— 2nd Annu a l Report of 
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the Director from 1st July» 1922 to 31st December^ 1923 (1924); BoUe* 
tin, Nob, 26-27 (1923-1924). 

Commonwealth Treasurer. — ** Australian Wood lUbres,” by E. T, Baker and 
H. 0. Smitii (1924). 

Department of Agriculture of Victoria, — ^Journal, xxi, 12 (T.p.&c.) (1923); 
xxii., 1-10 (1924). 

Field Naturalists^ Club of Victoria. — ‘^Victorian Naturalist,” xl., 8-12 (T.p 
& e.) (1923-1924); 1-7 (1924). 

Home and Territories Department. — ^Report on the Salient Geolog^ical Fea- 
tures, etc., of the New (Suinea Territory, etc. By E. R. Stanley (1923). 
Public Idbrarp, Museums and National GaUery of Victoria. — ^Names of Vic- 
torian Railway Stations, etc., compiled by T. OTallaghan (1918) ; Re- 
port of the Trustees for 1923 (1924). 

Poyal Amtralasian Ornithologists* l7moiA^“Tbe Emu,” xxiii., 3-4 (T.p. & c.) 
(1924) ; xxiv., 1-2 (1924). 

Eogal Society of Victoria. — Proceedings, N.S. xxxvi., 1-2 (T.p, & c.) (1923- 
1924). 

University of Melbourne. — Calendar for 1924 (1923). 

Hnxtoo. 

JiisMtule Qeologieo de Mexico, — Boletin No. 41 {1923). 

Milwaukee. 

Public Museum^ — Bulletin, iv., 1 (1923); I (1923); Year Book, ii., pp.. 
l-20a, 1922 (1923). 


Modena. 

“La Nuova Notarisia.” — {From the Editor, Dr. G, B. de fond). Serie 
XXXV., Qenn.-Qiugno ; Lugl.-Dic., 1924 (1924). 


Monaco. 

UlnsHiut OcSanograpJiiqm de Monaco, — Nos. 433-443 (1923-1924). 

Munchbn. 

Bayerisehe Akademis der Wissenetdtaften tm Mnrschm, — Abhandlangen, 
Matkematiach-Physikalisoh* Klaase, T.p. ft e. for xxix. (1924) ; Abhand- 
lungea, Matkematisch.^natuiwi8mti8ofaaftl]ehe Abteilnng, txx., 1 (1924); 
Sitsungsberichte der mathematisch-pbysikalischen Klasse, 1923, 1-2 (T.p. 
ft c.) (1928); “Der Anteil von AzU^ und Umwelt an der Person- 
lioHkeit,” by Max von Gruber (1923) ; Beitrage iur Natur- nnd Kultur- 
gesfifaiehte Lithanens und angrenxender Gebiete. Abbandlungen der 
Math.-phys. Klasse, Suppl. Bd., 2-S Abhandlung (1923). 

Nantes, 

SodStS des Seieaces iwMursllM de fOuem de la Fraacs.—- Bulletin, 4th Ser., 
ii., 1-4 (T.p. ft 0.), 1922 (1928). 

Naples. 

Museo Eootogieo deOa 2?. Ufdversita di Ifapoli, — Annuario, N.S., v., 1-6 
(llBB-1923). 



DONATXOKS AHD EXCHAXrOlS. 


xlii* 

New Havek^ Conn. 

Connecticut ‘Academy of Arts and Seieneea. — ^List of Publications, July, 
1924 (1924) ; Transactions, xxvi., pp. 181.332 (T.p. & c.) (19234924) ; 
One Reprint from * ‘American Journal of Science,” vi., 1923 — Verte- 
brate Fossils from the Mina Eruption,” by G. F. Eaton (1923). 

New Yobk. 

American Geographical Society* — Geographical Review, xiiL, Supplement to 
No. 4 (T.p. & 0 .) (1923) ; xiv., 1-4 (1924). 

American Museum of Natural History, — ^Bulletin, xlvL, 1922 (1922) ; “Natural 
History,” xxiii., 5-6 (T.p. & c.) (1923); xxiv., 1-4 (1924). 

Ottawa. 

Department of Agriculture, — Report of the Dominion Entomologist for 1919 
and 1920 (1923) ; Insects affecting Live Stock, Bulletin No. 29, N.S. 
(1923). 

Department of Mines, — Report for fiscal year ending 31st March, 1923 
(1923). 

Department of Mines, Geological Survey of Canada, — ^Bulletin No. 38 (1924) ; 
Memoirs, 133-137, 139 (1923-1924) ; Report of the Canadian Arctic Ex- 
pedition 1913-18, Vol xi,, Geology and Geography (1924) ; Summary 
Reports, 1922, Pts. A-D (1923) ; 1923, Pt A (1924) ; Index to Separate 
Reports 1900-1910 and Summary Reports 19064916 (1923). 
International Institute Branch, Department of Agriculture, — Agricultural 
Gbusette of Canada, x., 6, Index (1923) ; xi., 1-2 (T.p. & c.) (1924). 
(Publication ceased). 

Royal Society of Canada, — Proceedings and Transactions, Third Series, xvii. 
(1928). 

OXFOBD. 

It 

BadcUffe lAbrary, Oxford University Museum, — Catalogue of the Boc3sb 
added during 1923 (1924). 

Paix) Alto. 

Stanford Umversfty, — Stanford^ University Publications, University Series, 
Biological Sciences, iii,, 34^ (T.p. & c.) (1923) ; Bulletin of the Terres- 
trial Electric Observatory of Fernando Sanford, i., 19204923 (1023). 

Paris. 

“Journal de Conchyliologie.” {From the Publieher), Vol. Ixv., 1-4 (T.p. 
dt c.) (19204921); IxvL, 14 (T.p, & c.) (19214922); Ixvii., 14 (T.p. 
& 0 .) (19224923); Ixviii., 1-2 (19234924). 

MmSum National ^Sietoire Naturelle, — ^Bulletin, 1923, 5-8 (T.p. ft c.) 
(1923); 1924, 1-2 (1924). 

Semite Entomologique de France.— Ansales, xcii., 14 (T.p. ft c.), 1928 
(1923-1024) ; xciii., 1-2, 1924 (1924) ; Bulletin, 1928, 15-21 (T.p. ft o.) 
(1923-1924); 1924, 144 (1924). 

Pavia. 

Botameo deWUniuerdta di Pavia. — lAtti, Ser., iii«, 1 (1924). 



DONATIONS AND EXOBANOSS. 


xliii. 


Fekth, 

Department of Agriculture of Western Au8tr<iUa, — Journal, 2nd Series, i, 
1-3 (1924). 

Geologic^ Surveg of Western AustrcAia^ — Bulletin No. 89 (1924). 

Government Statistician^ Western raKo.— Monthly Statistical Abstract, 

Nos. 35 and 42 (Apr. and Nov,, 1903) ; Quarterly Statistical Abstract, 
Nos. 212 (1919); 231-234 (1923-1924). 

jRoyal Society of Western Australi<k-^Jo\XTnel and Proceedings, ix., 2, 1983 
(1924). 

Petkograd. 

SociStS Entomologique de Russie. — ^Revue Russe d^Entomologie, xv., 1-4 
(1915-1916); xvi., 1-4 (1916-1917); xvii. (1921); xviii., 1-3 (1922- 
1923). 

Philadelphia. 

Academy of Natural Setenees. — Entomological News and Proceedings of the 
Entomological Section of the Academy of Natural Sciences, xxxiv., 9-10 
(T.p. Sc c.) (1923); xxxv., 1-8 (1924); ‘‘The Josepli Leidy Commemora- 
tive Meeting, held in Philadelphia, Dec. 6, 1923” (1924). 

American Philosophieai Society, — ^Proceedings, Ixii,, 2-6, and Supplement 
(T.p. & c.) (1928). 

Wistar Institute of Anatomy and Biology, — ^Joumal of Experimental Zo- 
ology, ncxviu., 2-3 (1923); Journal of Morphology, xxxviii., 2 (1923). 

Zoological Society of PhUadelphia, — ^Fifty-aecond Annual Report of the 
Board of Directors, 1923-1924 (1923); Report of the Laboratory and 
Museum of Comparative Pathology in conjunction with the Fifty-second 
Annual Report of the Zoological Society, 1923-1924 (1924), 

pLTMOtITH. 

Marine Biological Association of the United Kingdom, — Journal, N.S., xiil., 
1 (1923). 

Poet Moiudsdt. 

Mines Department, Geological jSecttofi. — “The Geology of Papua,” by E. R. 
Stanl^ (192SL 

PBAotm. 

Societas Entomologica Gechoshveniae. — ^Acta, xix., 3-6 (1922); xx., 1-4 
(1928). 

PaancoRU. 

Sotamcal Survey of South Africa, — ^Memoir No. 6 (1923). 

Phsa. 

Agricultural Research Institute* — Bulletin, Nos. 152, 154 (1924) ; Memoirs 
of the Department of Agriculture in In^ia, Botanical Series, xi., 4, 6 
(T.p. & a) (X921.1928) ; xii., 2-6 (T.p. A c.) (1923-1024) ; xiiL, 1-8 
(1924) ; BntomcAogieal Series, T.p. A c. for vi.; vii., 4, 6, 13 (T.p. A e.) 
(1921-1928); Review d AtgrictditinU Operations in India, 1922-1928 
(1924) ) Seientiite Reports, 1922-1923 (19!^). 



immxm mauaraM. 


adiv, 

Rknnks. 

SoiyUte ^^ohfiqm ei Mmiruhgiqm dit ^ulletiiiy iii> i and Index 

• (1922); iv., 1 (1923). 

Richmond^ N.S.W. 

Hawkeshury AgriculturiU College ^--11 A.C. Jounial, xx., 8 (1923); xxi., 1-7 
(1924). 

Rio UK Jankibo. 

Institute Oswaldo Crux , — Memoriae, xv., 1 (1922). 

Museu Nacional , — Boletim, i., 1-2 (1923-19^); Fauna BrasiUen»fr---P«i*«i», 
Vol. ii., Pt. 1, Fasc. 1 (1923). 

Riveusidk^ Cal. 

Graduate ^iichool of Tropical AgricuMure and Citrm Experiment Station 
(College of Agriculture, University of California ), — ^Papers, Noa. 76, 77, 
91-93, 97, 104, 106-109, 111, 114, 117 (1923-1924). 

Rochest*r. 

Roche$ter Academy of Science. — ^Proceedings, vi., 6 (ld23). 

Sak Franoisoo. 

California Academy of Sciencee . — Proceedings, Fonrth Belies, T.p, & e. for x, 
(1920); xi., 22-23 (1923); lii., 6-26 (1923); liii., 1-6 (1923). 

Bao Pauix). 

Muteu PauUeta. — Revistn, ziii. (1923). 

Bekdai. 

Tohoku Imperial University, — Science Reports, 3rd Series, T.p. & e. for L 
(1921-1923) ; ii., 1-2 (1024) ; 4th Series, i., 1 (1924). 

St. Louis. 

Miteourt Botanical ffarden, — Annals, x., 1-3 (1923). 

SrOOKHOILlt. 

Entomologieka Foreningen i Stockholm. — ^Entomologisk Tidakrift, xUv., 1-4 
(T.p. & c.), 1928 (1028). 

K. Svenska Vetenskapaaka^mien . — Arkiv for Botanik, zviii., 2-4 (T.p. & 
c.) (1922-1924) ; Aridv for Ksmi, Mineralogi ooh Qeolocp, ^ 
(T.p. & c.) (1022-1923); ix., 1-2 (1924); Arkiv for Motbematik, 
AstronOmi ooh Fysik, xvii., 3-4 (T.p. & c.) (1922-1923); xvtii., M 
(1924); Arkiv for Zoologi, zv., 2-4 (T.pi> ft c.) (1922-1924); zvi, 1-2 
(1024) ; Arsbok, 1923 (1923) ; Handlingar, Izi., 1-12, 14-17 (T.p. ft o.) 
(1020-1921); Ixii., 1-5 (T.p. ft c.) (1921); Ixiil, 1-13 (SuppleMM&t) 
(T.p. ft c.) (1922-1924) ; Tredje SexiMi, v 1*3 (T^. ft «.) (1924). 

StPJnsT. 

AnttraUim IfMStMi.— Annoal Report tex Tear ended 30th fcne, 1923 (1923) ; 
Anstralian Jifuseam Magseiae, iL, 1-4 (1024); Beewds, t; ziv., 
2-3 (1928-1924). 
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xlv. 

AmtraUan National Besoatch Coumil, — “Australian Science Abstracts/’ iiLf 
1-4 (1924): 

Botanic Gardens md Dowaii^s.—^'A critical revision of the Genus Eucalyp* 
tus/’ vii*, 2 (1924). By J. H* Maiden, Government Botanist, etc.; An- 
nual Reports, 1921, 1922 (1923). 

Department of Agriculture, Agricultural Gazette of N.S.W., xzxiv., 

12 (T.p. & c.) (1923-1924); xxxv., 1-11 (1924). 

Department of Mines. — Annual Report for Year 1923 (1924). 

Department of Mimes, Geologiced Survey of N.S.W. — Bulletins, NoS. 4-6 
(1923-1924) ; Memoirs, Geology, No. 8 (Maps, Sections, etc., and Sup- 
plement) (1928). 

Deportment of PuWic Health, — Report of the Director General for 1922 
(1923). 

Education Department.' — Education Gazette of New South Wales, xvii., 12 
(T.p. & c.) (1923); xviii., 1-11 (1924); Technical Education Branch, 
Bulletin of the Technological Museum, Nos. 6, 8, 9 (1923*1924) ; “The 
Technical Gazette of New South Wales,” ativ., 1 (1924) ; One Imprint 
from Joum. & Proc. Roy. Soc. N.S.W., Ivii., pp, 227^230 (1923). 

Education Department: Teachers* College. — Teachers’ College Calendar, 1024 
(1924). 

Eorestry Commission of New South Wales. — ^Australian Forestry Journal, 
vi., 11-12 (1923-1924); vii., 1-10 (1924); “Forest Flora of N.S.W.,” 
viii., 5-7 (1923-1924), By J. H. Maiden, Government Botanist, etc* 
(Publication ceased). 

Institution of “The Surveyor, •• nataiv., 4-5 (T.p. ft c.) (1923- 

1924); XXXV., 1-2 (1924). 

Naturalists^ Society of New South Walee. — “Australian Naturalist,” v., 9-12 
(1924). 

Public Library of New South Wales . — ^Report for year ending 30th June, 
1923 (1923). 

Boyal Society of New South Wales. — Journal and Preeeedings, Ivii., 1923 
(1924). 

Boyal Zoological Society of New South Wales. — “Australian Zoologist,*^ iii., 

8-7 (1928-1924). 

^^Sdentific Australian/^ xxix., 7-12 (1923-1924); xxx., 1-6 (1924). {From 
the Publisher , Peter G. Taii). 

“The Medical Journal of Australia,” 1923, ii., 22-26 (T.p. ft c.) (1923); 
1924, L, 1-26 (T.p. ft c.) (1924); 1924, ii., 1-21 (1924); List of Mem^ 
hers of B.M.A. in Australia (1924). {From the Ediitor). 

Universtty of Calendar for Tear ifed (1924). 

Taikokp. 

Government Besearoh tmtittste, Deparlfmmt of Foreetrjv.— “Hentiileation of 
Philippine Woode by Anatomical Characters” (Supplement to the 
“Anatomical Charaeters and Identification of Formosan Woods, etc.”) ; 
“Anatomical Notes on Indian Woods” (Bulletin No. 4), by B» Kanehira 
(1924). 

S^entific Society of turH^stan , — ^Transactioiui, L (1928). 



DONATIONS AND ]SXOHA]iraBS» 


xivi, 

Tokyo, 

Nationai BeBea/rch Council of Japan, — Japanese Journal' of .Botany, i., 1-4 
(T.p. & c.) (1922-1923) j ii., 1 (1924) ; Japanese Journal of Geology 
and Geography, T.p, & c. for i. (1922) ; ii., 2-4 (1923). 

Tokyo Zoological Society, — Annotationes Zoologicae Japonenses, x., 6 (1923). 

TonoNTO. 

Boydl Canadian Institi^e, — Transactions, adv., 2 (1923). 

T0TJIX)XTSB!. 

SociStS dHistoire Naturelle de Toulouse, — ^BuUetin, IS., 2-4 (Index) (1923). 
Townsville, 

Atistralian Institute of Tropical Medicine {Commonwealth of Australia^ De- 
partment of Health), — Service Publications (Tropical Division), Nos. 
1-6, 8 (1924). 

Thing, Herta. 

Zoological Museum, — Novitates Zoologicae, xxx., 2-3 (T.p. & c.) (1923); 
xxxi., 1 (1924). 

Tbondhjkm. 

Kongelige Norake Videnskabera Selakabs, — Aarsberetning, 1921, 1922 (1922* 

1923) ; Skrif ter, 1921-22 (1923). 

Tcnis. 

Pasteur de Tunis, — Archives, xii., 3-4 (T.p. & c.) (1923); xiii., 1-2 
(1924) ; Notice sur Tlnstitut Pasteur de Tunis (March, 1924). 

Urbana, 111. 

University of IlUnoia , — Illinois Biological Monographs, viii., 1-2 (1923). 
VANOOtJvm 

University of British Cohmbia * — Contributions to Canadian Biology, 1918- 
1920 (1921). 

Vienna. 

NaturfcwioHacfce Museum m Wien, — ^Annalen, xxxvi.-xxxvii., 1923-1924 (1923- 

1924) . 

Zoologkch^imUsche Oesellechaft in Vox>iandlung 0 n> Ixriii., 1923 

(1924). 

Warsaw. 

Societas Botdmca Poloniae, — Acta, i., 1-2, 4 (T.p. & c.) (1923). 

Washington. 

Bureau of American Ethmlogy,----Bxiliil6^ Nos. 40, 79-81 (1922-1928). 
Carnegie Institution of WaflWH<)f<on.*---PtibUcat^ Nos. 248 (Vol. iv.), 826- 
328, 836 (1923) ; Year Book No. 22, 1922-1923 (1924). 

National Academy of iSfciences^Proecedings, ix., 11-12 (T.p. & e.) (1928) ; 
X., 140 (1924). 

Insfituition , — Annual Boport for year ended 80th June, 1921 
(1922); Miscdlaneous Collections, Ixxvi., 2 (1923). 

U,8, Coast and &eodeiiC Survey^ Department of dostwarca.— 'Special Pub^ 
Uoadon No. 99 (1924). 
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xlvii. 

US* Department of Agficultme . — Bureau of Entomology, Department Bulle- 
tins, Nos. 1164, 1176, 1178, 11S2, 1201, 1204-1205, 1218, 1222-1223, 1225, 
1228, 1231-1232 (1923-1924) ; Department Circulars, Nos. 287, 288, 391 
(1923-1924); Farmera' Bulletins, Nos. 1086 (Revised), 1326, 1349, 1354,' 
1362, 1364, 1380, 1407, 1408, 1426 (1923-1964) *, Twenty Reprints from 
Journal of Agricultural Research, xxv-, 1, 5, 8, (1923) ; xxvi., 2, 7-12 
(1923) ; xxvii., 1-2 (1924) ; xxviiL, 1-3 (1924) ; Bureau of Biological 
Survey, Miscellaneous Circular No. 13 (1923), 

VS, Geologicml Survey. — 44th Annual Report, 1922-1923 (1923) ; BulhetiUf 
Nos. 689, 690B, 709, 717, 718, 723, 738, 739, 744-746, 749, 750A-B, 
751B, 752, 754, 760A (1918-1924) ; Mineral Resources, 1917, i., 8 (1918) ; 

1920, i., Summary and T.p. & c. (1922) ; 1920, ii., T.p. & c. (1923) ; 

1921, ii., 33, 34 (1923) ; 1922, i., 2-28 (1923-1924) ; 1922, ii., 2-31 (1923- 
1924) ; Preliminary Summary (1923) ; 1923, ii., 1 (1924) ; Professional 
Papers, 126, 132 A-E, 133 (1923-1924) ; Water Supply Papers, 469, 489, 
492, 494-498, 601, 902, 506, 506. 510-512, 516, 620A, 524, 527, 528 
(1923). 

VS. 'National Museum . — Annual Report, 1922-1923 (1923) ; Bulletin, Nos. 
100, Vol. L, pt. 10; 104, 125, 127 (1923); Contributions from the U.S. 
National Herbarium, xxiii., 3 (1923); Proceedings, Ixii. (1923). 

Wbillikoton, N.Z. 

Department of Mines: New Zealand Geologieal Survey. — ^N.S. xviiith An^ 
nual Report, 1923-1924 (1924) ; Bulletin, N.S., No. 26 (1924) ; Palaeon- 
tological Bulletin No. 10 (1924) ; Two Reprints from N.Z, Joum. of 
Sci. & Tech., vi., 2, pp. 120-28; 3, pp. 174-90 (1923), 

Australasian Association for the Advancement of Science* — Report of the 
sixteenth meeting, held at Wellington, Jan., 1923 (1924). 

Domimon Museum* — Bulletin No. 10 (1924) ; Monograph No. 7 (1924) ; 

Report of the Director for year 19^-1923 (1923). 

New Zealand Board of Science and Art. — ^N.Z. Journal of Science and Tech- 
nology, vi., 3-6 (T.p. & c.) (19234924); vii., 1-2 (1924). 

New Zealand Institute. — One Imprint from Transactions, liv., pp. 62-80 
(1923); Transactions and Proceedings, liv. (1923). 

WanxxvBBDKxr, 

Oentraal Militair Geneeshundig. Zaboratoriunh — Six Reprints: — (1) "Notes 
on Dutch-Eaat-Indian Mosquitoes,” by S. L. Brug (Bull. Ent. Re- 
search, adv., 4, 1924) ; (2) "Qraphisehe Voorstellingen, etc.,” by A. C. 
Bobbeii; and S. van Dam (Gen. Tijd. Nederl.-Indie, 64, 4, 1924) ; (3) 
'TTit bet Jaarverslag van het Centnial Militair Oeneeskundig Labo- 
ratorium over het jaar, 1922”; (4) "Rapport omtrent het voorkomen 
van beri-beri in de gamusoenen Batavia en Meester-Comelis in de Jaren 
1919 tot en met 1922,” by A. Lichtenstein; (6) "Filariasis-onderzoek 
over dag,” by Dr, J. Haga (Reprints from Qen* Tijd. Nederl.-Indie, 63, 
4, 6, 1923-1924) ; ^Weraending van Muskieten-Maieriaal aan het Centraal 
Militair Geneeslmndig Laboratoriuxn; vermelding van minder bekende 
afwijkingen,” by Dr, J. Haga (1923). 

Surr^« 

TAs Hi'S jyrajr^Ufa.--^B«i!letin, i, S (1924). 



xiviiL 


DOifAXmiB AnB EAOXAXms. 


Pbivatd Dokqbs (and authors, nniesa otiasrwise stated). 

Borge, 0.. — *^Die von Dr. A, Lofgren in Sao Paulo Gesaiumelten Susswasseralgen" 

(Arkiv for Botanik^ xv., 13) (Stockholm, 1918), 

Ferguson, Dr. K. W., Sydney (donor). — *'Fauna Hawaiiensis,*’ i,, 1-6 (1899- 
1913); ii., 1-6 (1899-1916); iii., 1-6 (1901-1910); “The British 
Medical Journal” Nos. 3271-3326 (Sept 8th, 1923— Sept. 27th, 
1924). 

Froggatt, W. W., F.L.S., Sydney (donor). — “The Anatomy, Physiology, Mor- 
phology and Develojjment of the Blow-fly,” by B. T. Lowne (Vols. 

i. -ii.) (1890-1895) ; “The Conservation of the Wild Life of Canada,” 
by Dr. G. Gordon Hewitt (1921). 

Hadley, C., F.L,S., Sydney (donor). — “Nova Caledonia,” A. Zoologie, iii., 2 

(1924) ; One Reprint, “Sur lee Relations des Neo-Caledoniens avec 
le Groupe de I’Homo neanderthalensis,” by F. Sarasin (from 
“L^Antbropologie,” xxxiv., 1924). 

Institution of Engineers, Australia, Sydney (donor), — “The Power Resources of 
the Commonwealth of Australia and the Mandated Territory of 
New Guinea” (Report to The World Power Conference, London^ 
1924) (1924), 

Lindemann, Dr. E., Berlin (author and donor). — Seven Reprints: — (1) Unter- 
suchungen uber Susswasserperidineen und ihre Variationsformen, 

ii. (1920); (2) Eine interessante SUsswasserflagellate (1923); (3) 
Die Mikrodora des Zwergbirkenmoors von Neulinum. By F. 
Steinecke atul E. Tindeiuann (1923) ; (4) Deber Peridineen einiger 
Seen Suddeutschlands und des Alpeng^ietes, (1923.) ; (5) Ein 
neues Spirodinium (1922); (6) Eine Entwieklungshenuaiung bei 
Peridinium borgei und ihre Folgen (1923); (7) Neue von G. I. 
Playfair beschriebene Sdsswasserperidineen aus Australien, etc., 
(1923). 

Luigioni, Paolo, Rome.— “AobiHe Rilfray,” (1924). 

Mjoberg, Dr, E., Borneo (donor). — Three Reprints, Results of Swedish Scientiilo 
Expeditions to Australia, 1910-13 (Aikiv for 2oologi^ xvi., 3, 5, 9, 
(10234924). 

North, D. S., Sydney.— '^'The Control of Sugar-Cane Diseases,” (1923). 

Obeaberger, Dr. J., Prague (donor)*— -Bulletm of the Entomological Section of 
the National Museum of Prague, L (1-10) (1923)* 

Skirving, Dr. R, Scot, Sydney. — “Two Sea-faring Doctors of the Paat; Lionel 
Wafer and Thomas Dover.” (Reprint from “The Medical Journal 
of Australia,” April 12> 1924). 

Smith, Dr. R. Greig, Sydn^ (donor) .--^Chemical Engineering and Mining Re- 
view,” xvi., 182487, 180-101 (1923-1924) ; xvil, 103 (1W4) ; County 
of Northumberland, Education Committee, County A^esdtuvai Ex* 
periment Station, Cockle Park, Buliotin Nos. 34.*36 (102241924) ; 
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xlix. 

Papers and Proceedings of the Royal Society of Taamania for Year 
1923 (1924). 

Steady D, G., Sydney. — “General Report upon the Fialaeries of British Malaya 
with Recommendations for Future Development” (1923). 

Tillyaxd, R. J., M.A., D.Sc., F.L.S., F.B.S., Nelson, N.Z. — ^Ten Reprints: — (1) 
“On the Mouth-parts of the Micropterygoidea (Order Lepidoptera)” 
(Trans, Ent. Soc. Lond., Aug. 10, 1923) j (2) “The lower Permian 
insects of Kansas, Preliminary Announcement” (Ent. News, Dec., 
1923) ; (3) “Origin of the Australian and New Zealand Inse< 53 fc 

Faunas” (Rep. Aust. Ass. for the Advancement of Science, xvL, 
pp. 407-413, 1923) ; (4) “Mesozoic Insects of Queensland, No. lO'* 
(Proc. Linn. Soc. N.S.W., xlvui., 4, 1923) ; (5) “The Wing- venation 
of the Order Plectoptera or Mayflies” (Joum. Linn. Soc. Lond., 
Zoology, XXXV,, Mar., 1923); (6) “The Dragonflies (Order Odonata) 
of Fiji” (Trans. Ent Soc. Lond., Apr. 15, 1924); (7) “Studies 
of N.Z. Trichoptera or Caddis-flies. No. 2” (Trans. N.Z. Inst. 55, 
pp. 285-314, 1924) ; (8) “The Parasite of the Woolly Aphis in New 
Zealand” (“The N.Z. Fruitgrower and Apiarist,” J^pt 16. 1924) ; 
(9) “Les Blepharoceridae de la Tasmanie,” by A. Tonnoir (Ann. 
de BioL Laeustre, xiii., 1, 2, 1924) ; (10) “A new biting Ccratop^- 
gonid from New Zealand,” by A. L. Tonnoir (1924). 

Walton, L. B., Ohio, — (1) '^Actmolophus minutusy a new Heliozoan with a Re- 
view of the Species enumerated in the Genus” (1905) ; (2) “Nai di- 
da, e of Cedar Point, Ohio” (1906) ; (3) "Contribnliona to Museum 
Technique, Ft. i,” (1907) ; (4) “Variability and Amphimixis” 

(1915) ; (5) “Ohio Biological Survey, Bulletin No. 4” (1915) ; (6) 
“Fraternities and Scholarship” (1916) ; (7) “Qametogenesis in 
Plants” (1910) ; (9) “Organic Evolution and the Significance of 
some new Evidence bearing on tbe problem” (1918) ; (9) 
morns glohoBus, a new genus and species of Algae belonging to the 
Protocoecoidea” (1918), 

Welch, M. B,, B.Sc., A.I.C., Sydney. — ^Two Reprints from Journ. & Proc. Roy. 
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STUDIES IN THE VEGETATION OE ARID AND SEMI-ARID ifEW 

SOUTH WALES. 

ii. Tttr Botanioat^ Featukks of the Qkev Kamcjk and its Neighbourhood, 

By Marjorie 1. Colejns, B.Se., F.L.S., Linnean Mardeny Fellow of the Society in 

Botany. 

(Plates 

[Read 20lh March. 1924.] 

Introduction. 

As an introduction to a previous pa|>er upon the Plant Eeolojjy of the Barrier 
District (Collins. tlie writer described the physiographic and climatic features 

of Western New South Wales. .It w^as shown that the extensive sandy plains 
streteliing out to tlie w^est ol' the Main Divide are interrupted at rare intervals 
by regions of high larnl, old peneplain surfaces Avhieh stand partly buried in their 
own detritus. Tlie most important of these old residuals are the Cobar peneplain, 
about 140 miles east oi' the Uiver Darling, and the Barrier and Grey Ranges in 
the far west and north-west respectively. 

Western Now South Wales was further shown to be a region of decreasing 
annual rainfall as one proceeds tioni east to west, the region of lowest rainfall in 
tne State, Yandama, being close to the boundaries between Noav South Wales, 
Queensland and South Australia. 

The choking up of main mid subsidiary stream channels with sand and de- 
tritus, and the cutting down of new’ channels in the old creek beds, in addition 
to other interesting physiographic features, point to the far west of New South 
Wales being a region of itu.u’casmg aridity in recent geological time. This being 
the case, the vegetation of such an area should offei' much that is of special 
interest to the plant ecologist. 

In the paper referred to above (Collins, 1923, pp. 246-2(}l) the writer dealt 
with the plant associations of the various habitats in the Barrier Range, and, as 
far as she was able, from the data available, discussed the possible developmental 
relationships of the chief associations. 

It wna with the intention of adding to the data collected in the Bajtrrier Range, 
and thereby fonning a truer and more complete conception of the relationships 
of the plant associations, that the Grey Range was visited in 1922. 

Although comparatively few species were found in addition to those already 
listed for the Barrier Range, yet the reaction upon the vegetation of certain 
physiographic features not previously met, such as the extensive areas of parallel 
sand ridges and the formation of ‘'gibber^^ plains and slopes, seems to merit the 
special consideration of a separate paper. Also, the occurrence of summer rains 



2 


STUDIES IN THE VEGETATION OF ARID AND 8EU1-ARID N.S.W., 


will be shown to have some effect upon tiie nature of tlie ground flora, an effect 
not ajjprcciably noticed in tlie Harrier Hangc, and one of special interest in a 
pastoral country. 

In connection with this investigation in ttie Grey Range, the writer is in- 
debted to Dr. W. MacGillivray of Broken Hill for niucli assistance, to Mr. Fuller 
of Mt. Poole and Mr. and Mrs. Winton ol‘ Yandaina Stations for their hospitality 
and kindness in fa(dlitating tlie work. Tho writer also wishes to express her 
thanks to Mr. J. B. Maiden, F.R.8., and his staff, who placed the facilities of 
the National Herbarium at her disposal and assisted in the identilication of niuny 
species. 

Thk Geology and Physiogkaphy op the Grey Range. 


The Grey Range is a line of low undulating hills extending irtitn about Lat. 
30" S., Long. 140" 50 across the New South Wales Ixmndary into (^ueenslaiKl. 
Although the height, of these hills ranges from about 400 tt) 500 feet above the 
level of the surnmnding plains, there are omisional higher peaks which .stund mil 
sharply, sucli as Mount Poole^ Mount Sturt, Mount Browne and Mount Shannon. 

The Grey Range is held by certain geologists to be a nortlierly extension oJ;’ 
the Barrier Rang^e, and in age its rocks have been tentatively placed with the 
Willyama Series (Arclmean) of this latter Range. Andrews says in this connection 
(1922, p. 03) **Thc North and South axis along which ttjernbers of the Willyama 
Series are ariunged, is continued to the Queensland border, a distance oJ* 250 
miles North from Broken Hill, the older rock.s cropping up as small shields and 
long ridges at distant intervals (PacksaddJe, Roonanberry, Mount An^owsmith, 
etc.) Of thcs(^ the most marked are the Tibbooburra and Milparinka groups, 
distant respectively 210 and 1S5 miles from Broken Hill.” 

The most noteworthy of the ro(?ks making up the Grey Range are claystones 
and slates with a dip ranging from about 60" to vertical, and with a strike of 
about N. 35" W. (Andrews, 1922, p. 62). 

Occasional thin beds of sandstone were obsorve<l by tlic writer interbedded 
with the slates near Mt. Poole. Large quartz reefs are a consistent Rmture of 
the range and arc mostly thinly veneered with oxide of iron. Th<‘ presence of 
these quartz reefs, and particularly the slieets of quartz rubble resulting from 
their fragmental weathering, recalls a similar occurrence in the beds oi* tlie Torro- 
wangec Series north of Broken Hill. In the case of the Grey Range, however, the 
silicificution appeal's to have been more intense, hills and plains at the present 
day being often entirely covered with dazzling white quartz fragments, which, in 
the distance, give the appearance of snow. Gold, which was at one time mined in 
the Grey Range and is at the present time often found in the sjmdy creek beds 
after rains, whs no doubt liberated by the breaking down of these quartz reefs. 

Further evidences of silicification are found in the chalcedonised pebbles, 
agates and jaspers, so common a feature of the rubble and gibber sheets. 

Intrusive rocks of the range are chiefly the granite masses, such as that 
occurring near Tibbooburra, and the diorite dykes which frequently traverse the 
slates. 

An interesting occurrence of sedimentary rocks in the district is that of the 
Cretaceous sandstones which extend into New South Wales from Queensland as 
outliers from the Artesian Series, These sandstones are more commonly found 
in near Tibbooburra and upon denudation contribute in large measure to the 
formation of the gibber sheets which are a noteworthy feature of the lower slopes 
of the Range. 
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Thymography. 

The physiographic f‘oatiircs of the Grey Range are still more markedly of an 
arid cycde than those of the Barrier Range. Streams again originate centrt- 
fugully in the hills* The Milparinka and Evelyn Creeks are of note on the eastern 
hanks and eventually lose themselves on tlie plains towards the Darling River; 
while Yandama (Yeek on the west^ hows towards the Luke Cullabonnu drainage 
basin* 

As in the Bttrri(w Range, these creeks are sandy or pebble-strewn t'ourses 
lined hy gum-trees (Eumlypim) . Occasionally watei’holes occur in the creek beds, 
and tlu'se are oftmi \hv. sole source of water supply in times of pr()h)ng(‘d drought. 
With u good downpour of rain, however*, water runs in these creeks for some 
hours and floods tlie surrounding country. 

As in the <‘nse of the Burner . Range, the Grey Range is surrounded by ex- 
tensive plains. These are, for the most X)art, of a red sandy soil, with occasional 
patches oJ‘ clay and darker loam in the areas suhje<ded to flooding. The Plains 
streteli on the soutli to the Harrier Range and an* internipfod at intervals hy 
isolated peaks and ridges, such as Mt. Arrowsmith, Koonanberry Range. Mt, 
Paelcsaddle. H is on these plains between the Banner and Grey Ranges that tiie 
extensive elay-pan Ijikf^s, Hancannia and Oibham, oecur. 

In the east the sandy plains streteh to the Darling River, while to the north 
and west they extend, us an almost endless waste of sand, to the Central Aus- 
tralian Desert. 

A feature of these sandy plains, and one not developed to any marked ex- 
tent near the Harrier Range, is the occurrence of mile after mile of parnlhd saiul 
ridges separated hy clay tints. Mr. H. Y. L. Brown narrates (1883, p, 3) ‘^These 
plains are chiefly composed of red loam and sand with soft silt depressions, clay- 
pans or liard depressed floors, and dry lakes. Further North these depressio -s 
become deeper, and the sand ridges commence from here to Yandama Creek; the s' 
are composed of loose rod sand and vary in height from 30-50 feet, and ar(* 
X)laced in roughly f)artillel rows at distances of from a few incljes to a quarter 
of a mile apart, being .separated by long reaches of clay and silt flats.’’ 

The trend of these sand ridges appears to vary. The Cobhara sand ridges, on 
the mail route from Broken Hill to Milparinka, cross the track diagonally, trend- 
ing almost north-east, wliile west of the Grey Range they are approximately north 
and south in direction. 

In addition to the clay flats between the sand ridges, clay pans of varying 
size and generally of circular outline oecur on the sandy plains and form an im- 
portant feature of the country after rains. 

In the neighbourhood of the range itself and extending out onto the jdains 
for some distance are the gibber or stone sheets. 

The gihher plaim are perhaps amongst the most charaeteristic of the physio- 
graphic features of desert-arid Australia* Spencer and Gillen say of them (1912, 
p. 40) ^'Nothing could possibly be more desolate than these ^gibber fields’ .... 
The horizon is shimmering and indistinct, and the level ground is covered with a 
layer of close-set, purple brown stones, all made smooth and shiny by the con- 
stant action of wind-borne sand-grains, for in winter especially, a strong South 
East wind often blows all day long.” The stones making up those gibber sheets 
are rounded and polished and often glazed by the deposition of a layer of silica 
or iron. They are hard and flinty, and testify to the intense siliciflcation of the 
strata from which they were derived. Geologists hold that these stones are de- 
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rived from the cappings of Cretaceous sandstones, which apparently extended at 
one time over a much greater area than at the present day. 

In the neighbourhood of the Grey Range the gibbers are limited in extent 
and were nowhere observed to extend over such boundless wastes as described by 
various writers for the central, more desert regions of Australia (Spencer and 
Gillen, 1912; Jack, 1915; Hbwchin and Gregory, 1909). They are found covering 
slopes and bases of low hills and extend for limited distances onto the plains. 
Yawdama, on tlie western fringe of the Range, gives noteworthy evidence of this 
formation. 

Another physiographic evidence of aridity in the Grey Range is to be found 
in the occurrence of certain salts in the soil. Gypsum deposits are frequent and 
fragments of crystalline gypsum are commonly found amongst the gibbers and 
on the rubble slopes. 

Saline lakes occur to the west of the Range and increase in number as one 
passes across the 8outh Australian border into true Desert Country. Lake 
Frome, Lake Callabonna and, to the north-west, Lake Eyre are the most im- 
portant of these lakes. Travertine also occurs in the range, constituting a kind 
of hard pan some slight distance beneath the surface soil. 

Cm MATE,* 

Itainfall, 

The Grey Range is situated in the most arid portion of New South Wales, 
in fact the plains upon its western and north-western tianks fringe the most arid 
portion of Australia — the Lake Eyre basin. Yandama, on the western side <.)f the 
Range, has an average annual rainfall of 6.55 inches, while Oodnadatta, in the 
Lake Eyre basin, baa 4.85 ins. 

The monthly average distribution of rainfall is only available for two stations 
in the Grey Range, Milparinka and TibboobuiTa, and is shown in Table I. 

Tabu I. 


Jui. Teb. -Mar. Apr. May. June. July. Aug, S«pt. Oct. Hvr. P<ic. Total 

MUparink^ 06 .65 .72 ,69 .67 .88 .47 .46 .44 .64 .67 .73 7.78 

Tibbooburra 74 .97 .85 ,50 .46 .98 .62 .48 .49 .64 .78 .90 8.82 


From this table, it will be seen that, although there is a fair degree of uni- 
formity throughout the year, the average is highest for the summer months 
(November to February). It seems highly probable too, that if more data were 
available, particularly from the northern end of the range, the average for the 
summer months would be still higher. The position of the Grey Range is such 
that it receives some rain from the southern region of winter rain control and 
jsome from the region of summer rain control This results in a degree of seasonal 
uniformity, but at the same time is responsible for the extreme variation in rain- 
fall total* The following table indicate the extent of this variation. 


• For meteorological data used in this paper the writer is indebted to Mr. Maren 

Weather Btureau, Sydney. 
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Tablo It., Bhowlnjc rarUtion in total rainiall for atatlona in ithe Orey Bans«, New South Waloa. 


Station. 

Tandama 

Milparinka 


Tibbooburra 




Kaiaiftll in iuchos. 



Higheat 

.. .. 16.20 

1890 


Lowest . . , . . . 

.. 2.86 

1905 

/ 

Hlghoit . . . . . . 

.. 18.18 

1835 


Lowoit , , . . , . 

.. 2.18 

1688 


f Higbest 

.. .. 17.42 

1887 


\ Lowest 

, ^ 1 e 1 a 88 

1919 


A feature of the rainfall in the Grey Range, in which this Range resemhleB 
the Barrier and other arid regions in Australia, is that a certain percentage of 
the rain falls in small amounts, from *10 to .26 inch. K, as is often the case, 
these small falls are followed by intensely hot dry days, then it is only reasonable 
to suppose that a large amount of this water is lost by evaporation before it can 
be made use of by the plants. 

Dr. Cannon (1921, p. 67) observed at Leigh’s Creek and other stations in 
South Australia that fine soil is moistened to a depth of 4 cm. by a rain of .21 
inch, while a coarser soil is penetrated to a depth of 8-9 cm. He shows further 
that ‘*given favorable soil conditions, a rain amounting to .20 inch, penetrates 
the soil sufficiently to moisten the horizon occupied by the roots of many annuals 
and also by a portion of the horizontal roots of certain perennials.” 

In addition to small falls of rain, this country is one characterised by severe 
thunderstorms, often local in nature, during which several inches of rain may 
fall. 

Daring the writer’s recent visit to Yandama in October, 1922, 1.26 inch fell 
in one fall after a drought of two years. Later, during December, 1922, falls of 
seven, eight and ten inches were recorded from various localities in the Grey 
Range within a few days. 

Heavy and soaking rains which can penetrate the hard baked surfaces of 
clay, and can percolate through the more heated upper layers of the sandy aojl, 
are apparently the only rains which affect the larger perennial plants Mth their 
more deep-seated root systems. 

Et>aporaUon and temperature. 

There is no information available concerning evaporation in the Grey Range, 
but, judging from the rate at which the water dries in the clay pans and water- 
holes after rain, the amount of evaporation must be considerable. According to 
the mean evaporation map for Australia (Cannon, 1921, p. 26) the north-west 
eoraer of New South Wales, including the Grey Range, comes between the 90 
and 100 inch lines. " * 

Temperature records are also meagre, but, if records for Tibbooburra may be 
taken as typical for the Range, the average may be regarded as from 09® to 70®. 

Table HI. shews the monthly averages in temperature for Tibbooburra, 

Tabl« m. 


Jim. list. Apr. May. Jtiae. Aug, Stpi. oct. nov. l>ac. 

Ttbbooimm S8.S 68.0 76^8 6S.8 69. S 64. S 68.4 67.8 88.4 70.0 70.6 88.8 

■ ■ - ■ - ■ ■ ' TL-.U .JU'i i nT - -r T-- I -I-- r r l\ll" r ' V .1 .. . ~ ' ' ■' _■■■ ■■_ ■■■■ . , ,, 

. -i - L. ^ .. . ; ^ ^ L, 

The aljiads tempmtnre reoordad. for flbboobons is 115* and the 

kuwert in the seme yeaif 28* joying a range of 87* J*. ’ 
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8TUIHES IN THE VEGETATION OE ABIO AND SEMI-AKID N.S.W., 


Frevious Inves^iga^nB, 

Until the present timej our knowledge of the plants and their relationships 
in the Grey Range has been very meagre and confined almost entirely to the 
botanical notes made during Sturt^s Exploring Expedition to the interior in 1844- 
1845 (Sturt, 1849)* More recently Dr. W. MacGillivray referred to various 
species collected in the Grey Range and its neighbourhood while on a journey to 
Cooperis Creek from Broken Hill (MacGillivray, 1923). 

After leaving Flood^s Creek, at the northern extremity of the Barrier Range, 
in the advance upon the distant Grey Range, Sturt and his party encountered sand 
ridge after sand ridge covered with pine trees. The red clayey ffats between were 
clothed with “Salsolaceous plants/' Sturt says of these ridges (1849, p, 184) ; — 
*‘The sand ridges, some partially, some thickly, covered with Pine-trees [Ccdlitris 
robusta (?) ] were from thirty to fifty teet high, and about eighty yards at their 
base, running nearly longitudinally from north to south. They were generally 
well covered with grass, wliich appeared to have been the i)roduce of recent rains; 
and several vei'y beautiful leguminous plants were also growing on them" [pro- 
bably Crotalaria^ Sivainwna, Clianth^l8, Indigo ferUf etc.]. 

Later, when attempting to reach a hypothetical inland, stui north-west of the 
Grey Range, Sturt is seriously hampered by these sandridges and exclaims — 
Sandy ridges once more rose up in terrible array against us, although we had 
left the last full 60 miles behind, even the animals I think regarded them with 
dismay" (p. 378) .... “Here, on both sides of us, to the eastward and to the 
westward, they followed each other like the waves of the sea in endless succession, 
suddenly terminating as I have already observed on the vast plain into which they 
ran" (p. 380). Sturt records the occurrence of Acacias, Hakeas nndvMclaleucas 
on these ridges, but as be proceeds into the true desert country of the Lake Eyre 
basin, he finds the ridges bare but for the “porcupine" grass or “spinifex" 
(Triodia irritms) and an occasional “species of Meaemhryantheimim with light 
pink fiowers on a slender stalk" (p. 405), by which he probably meant Calandrima 
Balonensis (Port-ulacaceae). Sturt refers frequently to the slopes of the Grey 
Range covered with quart* rubble and to the gibber sheets, which he describes as 
being bare of timber. An outstanding feature of his narrative from the botanical 
point of view is his reference to pine thickets and pineries on sandridges north 
of the Barrier Range and in the neighbourhood of the Grey Range. 

There is no doubt that by the pine Sturt referred to CaUitris robusta or 
some species of CalUtris. Since the pine is almost absent from these ridges at 
the present day and is only represented by scattered groups in both Barrier and 
Grey Ranges (Collins, 1923, p. 262) Sturt^s botanical notes describing conditions 
of nearly 80 years ago, have an added interest. 

Investigations of arid regions in South Australia, where physiographic and 
climatic conditions are somewhat similar to those described by the writer for the 
Grey Range, have been carried out in recent years by Dr. Cannon (1921) and 
by Osborn and Adamson (1922). PhysiographicaJly the Grey Range and its 
neighbourhood approximate more closely to the Oodnadatta region (Cannon, 1921) 
in that gibber slopes and plains with sparse vegetation and sand ridges and 
olaypans constitute extensive habitats. A difference exists, however, in that the 
scrub vegetation of the sand ridges near Oodnadatta is more open and oontaips 
fewer species than near the Grey Range in New South Wales. 

Osborn, and Adamson (1922, p. 543) describe a luxuriant sandhiQ vegetation 
for the Ooldea region in South Australia. Although Ooldea is situated just within 
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the lO-inch isobyet and^ consequently, the scrub vegfctation in this locality con- 
tains a wider range of species than observed by the writer in north-western New 
South Wales, the observations of these writers upon developmental relationships 
of the vegetation bear out, to a certain extent, those already made by the present 
writer in arid New South Wales (Collins, 1923). 

The Plant Hc^itats, 

As in the case of the Barrier Range, there are certain fairly well defined 
habitats in the Grey Kangg and its neiglibourhood. The most important of these 
are the rocky hiJJs and slopes, the sandy plains and the enick beds. 

The rocky hills and slopes are of two distinct types — ^the slate and claystone 
deposits making uy.) the greater part of the Range, and the lower hills and slopes 
which are covered fi>r the main y)art by gibbers and rubble. The sandy plains 
are either level stretches of sand dotted with clay-pans, or they ai*e thrown up 
into a corrugation of sand ridges. The latter are rarely colonised as thickly as 
the sandy plains and possibly indicate less beneficial water relations. Where the 
lower slopes of the range merge into the plains, the latter are covered with sheets 
of rubble and gibbers. These sheets are in yirocess of formation and represent 
primary bare areas within tlie plains. They arc almost destitute of tree and shrub 
vegetation and, on account of the heat reflected from the }>oli8hed surface of the 
stones, these gibber slopes and yflains represent a most inhospitable habitat for 
the invasion and estnblislmmnt of seedlings. However, miniature depressions oc- 
cur in the gibber sheets, and, since these represent centres of small localised 
drainage «.ystem8, they have naturally become centres of colonisation after rains. 

The claypam are a ooasistent feature of fiat sandy couniTy throughout arid 
and desert Australia. They vary considerably in size, ranging from a few yards 
to over a mih; in diameter. In outline the pans are sometimes circular, but more 
often irregular. Neighbouring pans often merge into one another, owing to the 
sweeping away, by wind, of tlie intervening barrier of sand. In some cases there 
is hardly any boundary delimiting the elaypans from the surrounding plains and 
in those eases t;he pans tend to become buried in sand drift. In other cases it 
rim of sand is built up round the pan, the water-carrying capacity of which is 
thereby increased. Tate and Watt (1896, p. 23) offer the following suggestion to 
account for the origin and formation of daypans. "They naturally occur only 

where the country is flat There is, therefore, a tendency for the water to 

lie on the surface or rather to be gathered into slight depressions, which are 
sure to exist even on otherwise almost level surfaces. At first the water that was 
gathered into these slight depressions would almost immediately percolate the 
porous strata, but in doing so it would leave behind a deposit of silt. This would 
happen with every subsequent heavy fall of rain, until the silt suspended in the 
water and carried into the depression and deposited there, was in sufficient quantity 
to prevent further percolation. The claypan has now become established, and will 
retain water for a longer or shorter period, and as there is now very little perco- 
lation through the bottom there will be no further settling of the floor as there 
may have been in the early stag^.” 

It is possible tliat many of the elaypans origmate in the manner described 
above; others perhaps ore formed by the removal of sand from the clayey sub- 
stratum, which is known to lie close to the surface in some localities at least) 
and the subsequent holding of water in these dayey areas. 

Surrounding the larger elaypans there are de&ite zones subjected to flooding. 
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These are known as flats^ since they are colonised by the box, Euealypiua 

hicolor (Collins, 1923, Plate xxii.). 

The sandy creek beds are colonised by box (E. hicolor and E, microtheea) 
and river red gums {E, rostrata)^ species of ^Iceuna and other small trees and 
shrubs. It is on these water-courses that the only tall tree vegetation of the re- 
gion is found* 

The Vegetation of the Eocky IltUs and Shpea. 

As has bea) shown above, the rocky hills and slopes are of two main types, 
those which are made up of slatey deposits, and those where the surface soil is 
covered with a rubble of quartz fragments or with a mosaic of gibbers. In either 
ease these slopes are but sparsely timbered. The slate outcrops bear an open 
vegetation of scattered bushes and small trees, all of which are represented in the 
scrub flora of the sandy plains to be described later. Species of Acacia such ae 
Acacia meura F.v.M., A. tetragonophylla F.v.M. and A. eana Maiden are fre- 
quently found with scattered species of Eremophila (E, Lalrohei F.v.M., E, 
Sturtii R.Br., E. maculata F.v.M., E. latifolia F.v.M., E. Freelmgti F.v.M., etc.) 
and Myoporum deserti A. Cunn. The vegetation on slate outcrops was nowhere 
observed by the writer to form a thick scrub. At the time of the writer^s visit to 
the Qtrey Range during a period of drought (Oct., 1922) the ground between the 
small trees and bushes was practically bare, except for low bushes of Kochda and 
Atriplex and the withered remains of grasses and annuals of a previous rainy 
season. Although the open nature of this vegetation is no doubt due in part to 
the practice of grazing and the non-establishment of perennials daring extended 
droughts, it is highly probable, in the case of the slate outcrops at least, that 
edaphie factors affect the general configuration of the flora to a largo degree. 
Osborn's observations upon the vegetation of the slate outcrops in the Mt. Lofty 
Ranges near Adelaide (Osborn, 1914) and those of the writer in the B^ier Range 
(Collins, 1923) give support to this view. Where the rainfall is great enough to 
misure the growth of grasses, as near Adelaide, a grassland results. In such a 
climate as that of the (Jrey Range, however, where rain is periodic and scanty at 
best, the ground flora, when present, is made up chiefly of species of Chenopodiaceae 
(Atriplex, Kochda, Ehagodda, Baesia) and such annuals as are commonly found 
on the plains belonging to the Compositae, Leguminosae, Cnioiferae, Oromineae, 
etc. 

The quartz rubble slopes are generally bare except for a few species of 
Ghenopodiaceae such as Baseia hrachyptera * and other species of Sassia In one 
locality near Mt. Poole, a rabble and gibber slope is being colonised by a com- 
munity of the leafless Aesclepiad Sareostemma auetrale B*Br., the so-called “caustic 
bush" or “snake-bush" of stockmen (Plate v., Photo 4). 

Gibber slopes are devoid of tree and tall shrub vegetation except in the 
neighbourhood of creeks, where certain shrubby species often extend up the slopes 
from the creek beds. In several localities Aoaoia Cambagei, the “gidgee' (Plate 
V., Photo 6), has spread over gibber slopes to form dense scrubs, The mnii ap- 
pearance of a gibber slope, however, is that of a barren sheet of stones, un- 
relieved by any tall vegetation. A stunted form of Airiplex veirioarnm eolbnisei 
gibber slopes and plains extensively and represents the sole vegetation for many 
miles (Plate v., Photo 5). Where the gibW sheets are ohara<^erised by the 

^ Kbekia irach^ptera P. v. M. 
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pi^ssions referred to above^ small eentres of eolonisation occur and patches of 
annual vegetation are found* The withered remains of Bosnia l>rachyp^era were 
observed by the writer in all these depreBsions, the species representing again the 
pioneer coloniser on rubble slopes and plains (Collins, 1923, p* 253). 

Such annuals as IleUptemm floribimdum DC., H. poly^f^foUum DC., Myrio- 
eepkalua StuartU and the grasses Astrebla peciinato F.v.M. (Mitchell Gross), 
IseiUma MitchelU Andr. (Flinders Grass) and Andropoyon sericeus K.Br. (Blue 
Grass) are frequently found in these depressions. These latter are good standing 
grasses, and represent important additions to the dora for summer gracing. An 
interesting addition to the tree vegetation of the rocky outcrops of the Grey Range 
is the blood-wood Emalyptm terminoUs F.v.M., which occurs on the sandstones 
near Tibbooburra. This is the only species of Eucalyptus in the neighbourhood of 
the Grey Range, which grows away i'rom creek beds or flooded flats. 

The Vegetation of the Somdy Flams* 

The vegetation of the sandy plains and sand ridges in the neighbourhood of 
the Grey Range is considerably more dense than that of the rocky outcrops des- 
scribed above. In fact, if one were to look out, from some elevated point in the 
range, over the surrounding country, one would see monotonous miles of dense 
grey-green scrub rolling away to the horizon. Occasional open spaces, practically 
devoid of trees and tall shrubs, point to the effects of grazing and clearing. The 
trees and shrubs making up this vegetation are distinctly xerophilous. The 
canopy or umbrella form of branching as seen in Acacia and EremophUa is com- 
mon, the leaves are either hard and leathery, with a marked development of 
sclerenchyma and with thick cuticles, or they are characterised by the secretion of 
a layer of resin over the surface? (e.g., EremopMla spp, and Dodone^a)* Leaves 
and phyUodia are commonly strap-shaped and are generally arranged parallel to 
the incident rays of light. Partial or total aphylly is Bometimes found as in 
Casuarina and Exocar pm. Although there are no truly deciduous types in this 
region, it frequently happens that certain Leguminons plants shed their pinnae 
or leaflets and become phyllodineous (e.g. Acacia and Cassia), An intenesting 
case of the shedding of lateral leaflets occurs in Crotdlaria Cvmnmghavm R.Br., 
where the t)vo lateral leaflets are shed soon after the opening of the leaf, the 
broad terminal leaflet remaining. In this manner certain plants diminish their 
transpiring surface, and are thereby better fitted to withstand the intense heat and 
desiccating winds of summer. Species of Acacia e.g. Acacia tetragonophyllaf shed 
their phyllodes during prolonged droughts, further production of phyllodes taking 
place with the coming of rain. As has been shown above, the sandy plains ore 
thrown up in eertaifl areas into a corrugation of sand ridges which succeed one 
another for many miles and are separated b;^* ©lay flats of varying width. As a 
general rule the vegetation of these ridges is not so dense as that of the level 
sandy plain. This may be due to the less stable condition of the sand ridges or 
perhaps^ in part, to their lower weter^capacity. Small sand ridges are pioneered 
by duiups of Bedsolo KtM followed, after rain, by vaxiouB annual Chenopodiaeeac 
such Atriplex hchcarpum F*v.M., A, hedimoi^ Liiidl., A, mg^atum Benth., 
A* Bentht, 4. Umbatum Benth., A. fissicdlve F.v.M., A, MueUeri 

Beathu Other annuals appearing during the early colonisation of sand are various 
CompCMdtes such as Bonth,, ReUpterum flortbundum DC., 

ff, stnctwm Bmriih., S, pblygaUfoUim DC., also Slmnodia eanescens var. ptsPo- 
sperma^ Sekmud 8. esumU lindL and many others. Amongst 
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the perennials, Ao<wia U^uhta is frequently found during the early stages of 
development and is generally associated with the small Leguminous shrub Crota* 
laria dissitiflora. The long golden-flowered racemes of this latter plant bring a 
prodigal wealth of colour to the parch^ sand ridges. Although the early stages 
of colonisation of sand are only observable upon small recently formed ridges, it 
is probable that plant succession is the same for both sandy plain and sand ridge. 
Where open areas occur on sandy plains, owing to scrub-cutting and burning, ai^d 
partly to the eating out of perennial seedlings by rabbits and sheep, a community 
of Atriplex vesicarium (Plate vii., Photo 11) or Kochia seMfoUa is often found, 
K. pyrarmidata^ K, aphylla and Bhagodm spinescena being occasionally assotdated 
with the former. Annuals, chiefly belonging to the Compositae, Ijt^guminosae, and 
Gramineae, togetlier with a variety of small herbs, enter the semb in these open 
spaces. It has apparently been the policy of pastoralists to cut and clear scrub, 
in order to increase the area occupied by the saltbnshes and annual herbage, and, 
as a result, at the present day, large open areas of saltbush countiy occur in the 
scrub. The scrub, which is apparently the climax vegetation for the region, is 
characteiised by biuhII trees and tall shrubs, with an undergrowtli of smaller 
shrubs, and a groundllora of tlie smaller woody perennials and numerous annuals. 

Tn general character, this association closely reserables the “mulga” scrub 
described for the rocky hills and slopes of the Barrier Range (Collins, 1923). 
There are minor differences, however, in that certain species are represented in the 
one locality and not in the other, and certain species which are dominant in the 
one locality are but sparingly represented in the other. 

The mulga, Acacia meura (Plate viii., Photo 14) is still the dominant species 
of the scrub association. With Acaaia aneura and often assuming the role of co- 
dominant, are Acacia tetragonophyUa, A* cana, A. ligulataf A, Murrayana (Plate 
vi,, Photo 10), A. OswaldHf A. stenophyllay A. Burkitti, and A. rigem* Amongst 
the trees of the association, perhaps the moat important are Casuanna lepvAophhia 
(Casuarineae) Myoporum platycarpum and Eremop^iiTa longifoUa (Myoporineoe) 
OreviUea ^riaita (Plate vi., Photo 8) and Hakea leucoptera (Proteaeeae), Santa^’ 
lum lanoeotatim and Exocar pm aphylla (Santalaoeae) Ata2af/a hetmglat*ca (Sapin- 
daceae), Owenia acidula (Melioceae) and Pittoaporum phyllyraeoides (Pittospor- 
ac^e). Of these species, Atataya hemiglauca and Owenia aoidida were not ob- 
served by the writer in the Barrier Range, but as these are known to have eat- 
tended down the Darling River and to the east as far as the Cobar district, it is 
possible that outlying individuals do occur in the Barrier Range, although they 
cannot play as impoitant a part in the scrub association as they do in the 
neighbourhood of tl*e Grey Range. Atalaya hemiglatica generally grows in groups 
of from four to six individuals. This is due to vegetative propagation from hori- 
zontal roots, a common feature of plants in these regions. Bahea teueop$era is 
of lower stature here than observed in the Barrier Range and is generally charac- 
terised by the ^^mallee^^ habit, three or four stems tal^g the place of the main 
central stem. This adoption of the mallee habit is of interest, since Makea 
Uucopiera is known to store water in similar manner to the various species of 
mallee {Ewcalyptm oleosa, E, inctameda I^bill. var. dwmsa F.v.M*, ete.). Apart 
from the trees enumerated above, the mulga scrub is largely made up of shrubs of 
varying ske. Of these the Myoporineae, Leguminosae and Sapindaceoe play an 
important part. Of the Myoporineae Myoporum acuminalmi^ M, pla^<mpum 
and M, deaerti are frequently found while EremopUla Duttom, E, StwHUf S, 
Lairohei, E. lonytfoUa, M* altermfolia, E. pppoaUifoUa and E, Bromm im oontr 
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mou members of the scrub* Rarer species of EremopMla are occasionally met in 
groups of a few individuals such as Eremoph^ hignoniflora and the almost 
leafless E, polyclada (Plate vi., Photo 9). 

Of the Leguminosae, species of Cassia are second in importance to the Aeaciaa. 
Cassia Sturtii, C. eremopMlaf and C\ artenmtoides are again prominent, but 
Cassia phyUod4n>e(i increases in number of individuals as we proceed north ‘from 
the Barrier Range, until, in the neighbourhood of the Grey Range, it is the most 
abundant species. Cassia pleuroearpa is recorded by MacGillivray (1923, p. 140) 
for sandy country in the Grey Range, though it was not collected by the writer. 
Templetonia egena, T, aculeata and Crotalaria Mssitiflora are further Leguminous 
plants entering into the undergrowth. Crotalaria Cvmninghamiif with its large 
green flowers, is an interesting addition to the scrub flora, l>ut is more often 
found on open sandy ridges. This species is characterised by trifoliate leaves, 
the two lateral leaflets of which arc shed at an early stage. Of the Sapindaceae, 
in addition to Atalaya hemgUmca (the Avhite wood) referred to above, Bodonaea 
viscosa, D, tnscosa var. spathidata^ D. attenuata and Heterodendron oleaefolium 
are important species. Tlie latter often occurs in dense “mono-specific’- com- 
munities (Plate vii., Photo 12) and forms senibs similar to those made by the 
various species of Acacia. 

An undergrowth of lower woody and herbaceous perennials is a characteristic 
feature of the scrub vegetation. Amongst the most important of these are PtilotuH 
ohovatus and PtiloUoi tiohilis (Ainaranthaceae), Atriplex vesicariumt Kochia sedi- 
folia and Ehagodia spineseens ( Chenopodiaceae ) , Sida virgata and Lavatera 
plebeia (Malvaceae), Solanum Sturtimmm (Solanoceae), Scaevola spineseens 
(Goodeniaceae), Senecio magnifleas and Senecio GregorU (Compositae). 

Open areas in the scrub are generally occupied almost exclusively by members 
of the Chenopodiaceae and after rains by a large additional flora of annuals. This 
annual flora resembles that described for the Barrier District (Collins, 1923), and 
it is possible that most of the species recorded for that region are found in the 
Grey Range. The Compositae make up a great part of this annual flora, species 
of ileUchrysumf HeUpteram*, MyriocephaluS) AngianthnSf Minaria and Rraehy’* 
comef being important. Such Leguminous plants as CUomthiis Dampieri (Sturt’s 
Desert Pea), Swainsona proeumbenSf 8, tepHrotricha, Psoralea eriantJuif and the 
trailers Indigo f era hrevidem and Glycine da/nde^ftina arc perhaps second in im- 
portance to the Composites amongst the annual flora. 

According to the time of the year in which the great part of the rain falls, 
a winter or summer herbage develops. Since the Grey Range is close to the 
southern boundary of the summer rain controls it is usual for more rain to fall 
during the spring and summer months. Tliis results in the development of a grass 
herbage mixed with annual salt bushes, Tbe*’Mitchell Grass {Astrehla peetinata 
F.V.M.), the Flinders Grass {IseiUma MitchelU Andr.) and the Blue Grass 
{Andropogon sericeiua R.Br.) are the most important of these grasses, species of 
Stipa, Danthonia, Neuraehne and Aristida also occurring. 

It is possible that a fairly large grass flora develops in the Grey Range and 
its neighbourhood after rains, but it is only the good standing grasses which re- 
main with the onset of the di^ng winds so prevalent in these ports. 

Amongst the winter herbage are various species of Cruciferae such as Blen- 
fwdia ofmescens Slennodia lasdocarpa F.v.M., B» nastartioides Bentb,| 

S^enopetalum Unmxre R.Br., Lepidium papUlosum F.V.M., Sisymbrium sp., Portu- 
laca oUrucea Bn& Cedemdrinia Bahnenais are important members of this herbage 
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owing to thoir water storage capacity and tlieir consequent ability to persist 
through the hot weather of early summer. Erodium oygnorum (the crowfoot), 
Daucus hracMatm (the wild cairot) and Didiscua glaudfoUm (the wild parsnip) 
are further members of the winter herbage. 

• The Vegetation of th^e Clay pane, Creek Bede and Flooded Fktts, 

As in the case of the claypans described for the Barrier District (Collins, 
1923, p. 257) early colonisation takes place by species of Babhagia and Baaeia, 
with Chenopodium nitrariaceum on the outer limits. In the region of the Grey 
Range, claypans which have been dry for some time are commonly colonised and 
often completely reclaimed by the Cane-grass Glyoeria ramgera (Plate viii,, Photo 
16). 

The sandy creek beds are again conspicuous as bearing the tallest trees of 
the region, the River Red gums {Eucalyptus fo«{rato) (Plate ix., Photo 18) and 
the “box’' (EueaJyptva microtkeca). With Eucalyptus rofttrata and E. Tnicrotheca 
smaller trees and tall shrubs often occur. These are the Whitewood, Atalaya 
hemiglauca, Otoenia addula, Pittosporum phyUyraeoides and varioiis species ofl 
Acacia, EremophUa and Myoporum. Acacia Camhagei, the Gidgee, often con- 
stitutes the entire vegetation along minor creek channels. This forms dense 
thickets for some distance on either side of the creeks (Plate ix., Photo 17). 

The flooded area*s on either side of creeks and minor drainage channels and 
the flats surrounding the larger claypans arc often covered by a dense growth of 
the leafless Muehtenheckia Cunmnghtmii, the so-called “lignum.” This occurs 
with the “black box,” Eucalyptus hicolor. The groundflora of such flooded re- 
gions closely resembles that described for the Barrier District, the species being 
practically identical. Wet soil is colonised by the small stocky Composite, Centi- 
peda thespidioides, and by Marsilia Drummondid (“Nardoo”) and MetrsUia exarata, 
Mimulus repem, Morgmia glabra, Lavatera pleheia, together with many Com- 
posites, Gramineae, and Chenopodiaceae occupy the drier land. Nitraria Schoeberi 
is again common on flooded land and the Amaryllid, Crintm ftaccidum, appears 
to reach its maximum development in these paints (Collins, 1923, p. 260). 

General Dieeussion. 

As has been shown above, the Grey Range and its neighbourhood differ from 
the Barrier District in certain geologic and pbysiographie features. The foot, that 
the Grey Range comes within the region previously capped by the great Cretaceous 
sandstone series, has resulted in the formation of gibW slopes and plains, due to 
tlie weathering and wind-polishing of these sandstones. The barrenness of such 
areas gives ample evidence of their inbospitality as a plant habitat. 

The abundance of slates and claystones in the rook formation of the Grey 
Range is probably responsible, in part, for the open nature of the vegetation and 
the absence of thick scrub on the rocky hills and slopes, such as is found on the 
WiUyama Series of the Barrier Range. On the other hand, a comparatively 
luxuriant vegetation is developed on sandy plains in the neighbourhood of the 
Chey Range. Although sandhill and claypan country is found in the Barrier Dis- 
trict, it appears to reaoh its maximuixi development to the north-west of the Grey 
Range. It was here that the sand ridges and sandy plains with their dark glooiny 
scrub filled Sturt and his band of explorers with dismay. 

From the description given, in the present paper, of the vegetation of these 
sandy plains, it will be seen tiiat, in general eonflguratipn, this vegetatkm resembled 
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the muJga scrub previously desttribed for the Willyanaa Series in the Barrier dis- 
trict. Minor differences occur, however, in that certain species recorded for the 
Grey Range were not previously met in the Barrier district. The most important 
of these iire AtaUiya hemiglauoa, Owema addida, EremopMla bigmmfloraf E* 
2 :^olyclada and Acacia Farnesiana. Again, certain species, which were abundantly 
represented in the scrub of the Barrier district such as Fusmm aciiminatus and 
F, persicarius (Santalaceae) w^ere not observed by the writer in the scrub of the 
Grey Range, and are probably absent from this region. Scmtalum lanceolatum, 
on the other hand, is a more prominent member of this latter scrub. The scrub 
of the sandy plains near the Grey Range apparently represents the climax vege- 
tation for the region. The mulga, Acacia aneuray is still the dominant species over 
wide areas, though other species of Acacia such as Acacia Cambagm and A, cana 
become dominant in places and form dense scrubs. 

This vegetation, to which the term Acacia Steppe may be ai>plied, doubtless 
represents the climax vegetation at the present day ft>r all country in New South 
Wales west of the River Darling, that is, country with an average annual rainfall 
of from 6 to 10 inches. Observations upon succession in the Grey Range and its 
neighbourhood, hear out tliose already made in the Barrier district. Bare areas, 
whether of primary or secondary origin, are first colonised by members of the 
Chenopodiaceae. In the case of secondary bare areas within the scrub association, 
communities of Atriplex, Kochia and Ehagodia are commonly found. Primai’y 
bai*e areas, such as rubble slopes and gibber sheets, are colonised in the first in- 
stance by Bas9ia brachgptera and B, divaricata, followetl later by other species of 
Bassia, Kochia and Atriplex. Other primary bare areas such ,as claypans are fii'st 
invaded by species of Bosnia and Bahbagia, while minor drainage channels are first 
colonised by annual species of Atriplex. 

In general configuration the scrub association of the Grey Range and its 
neighbourhood resembles that of the Barrier district. “Monospecific’^ communities 
are again a characteristic feature of tlie vegetation as is also the sporadic occurrence 
of small groups or isolated communitiea. The pine, CaUiiris robusta, is represented 
sporadically in this locality where at one time it formed dense pineries (Sturt, 
loc, cit). As far as the writer is aware, Acacia Farnedana is represented by a 
solitary group of individuals a little south of Milparinka. In the western portion 
of the region, that approximating more closely to desert conditions, certain species 
are met which, according to the writings of other investigators (Cannon, 1921, 
Osborn and Adamson, 1922), appear to reach a greater development in more de- 
sert regions. 

The “maRee” {E%iccdypius oleosa) which occurs in pockets or “inliers” through- 
out the Barrier district is no longer a member of the scrub vegetation in these 
parts. 

A feature worthy of note in the far north-west of New South Wales, and one 
observed by the writer in the Barrier district also, is the apparent failure of 
natural regeneration of certain woody perennials. The mulga, Acacia aneura, 
being one of the moftt important woody fodder plants of arid and semi-arid New 
South Wales, naturally comes under closer observation than other woody peren- 
niMs. During the investigations of the writer, winch were carried out over two 
years, and over a strip of country over 300 miles in length, in no inetance were 
seedling plants of Aeada meura observed. Ke general cemsensus of opinion 
amongst old rerid^ts in these parts seems to indicate that crops of seedlings of 
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Acacia cmeura are rare, and tiiat when these do appear, tiie plants rarely reach 
maturity* 

It is known that many woody perennials of ai*id regions are able to rejuvenate 
and produce more individuals by means of suckers from horizontal roots, Tlie 
apparent faHure of regeneration of Acacia dneura should give grave cause for 
alarm where this species is an important fodder reserve and where grazing is 
carried out, at best, under most adveree cireumstanees. 

To make better use of our deiiert fringe as a grtizing region it is important to 
know the factors affecting the establishment and development of the mulga (Acacia 
aneura). The fact that this species is dominant in the scrub association at the 
present day indicates that conditions were more favourable iu the past for its 
establiBiunent. We have evidence to show that prolongr^d droughts have killed 
large communities of woody perennials in arid New South Wales and that the 
mulga has suffered in this way. There is no doubt that recurrent droughts seriously 
affect the amount of seed produced and the number of seedlings eventually estab- 
lished of any species in these parts. 

The relative capacities of tlie seedlings of woody perennials to wdtbstoud 
drought seems to the writer to merit special attention in arid New^ South AVales, 

In addition to the recurrence oi: droughts aa affecting the establishment of 
seedlings of woody perennials, mid of Acacia aneura in partumlar, in arid New 
South Wales, the biotic factor is of iinportauce. Rabbits cause extensive damage 
in western New South Wales by ringbarking sewllings and young plants of wotidy 
perennials, and by creating large se<^ondary bore areas in the scrub around their 
burrows. Overstocking of runs and continued browsing down of seedlings by 
stock no doubt play an important poi^t in causing the failure of natural re- 
generation and in retarding natural development of communities. To what ex- 
tent the vegetation of western New South Wales has been affected by these factors 
in the past cannot now be estimated, but we are in a poBition to state that, at 
the present day, the natural balance of vegetation is being seriously disturbed by 
these agencies. 

In conclusion, it seems to the writer that strict .supervision of western Ituads 
is necessary in order to check rctrogreSvsion of vegetation, and the consequent 
encroachment of desert conditions upon what is now shrub-steppe. 


Summary 

1. Geological, physiographic and climatic features of the Grey Range and its 
neighbourhood are briefly dealt wdtb. 

2. Plant habitats are described, such as rocky hills and slopes, ^^gibber” and quartz 
rubble sheets, sandy plains, sand ridges, claypans, creeks and flooded flats. 

3. An account of the vegetation of these habitats is given, attention being paid 
to early colonisation of bare areas and evidence of suecessiofn. 

4. The nature of the groundflora in reference to summer and winter rain controls 
is briefly dealt with, 

6. In a general discussion, the developmental aspect of ttie vegetation is dealt 
with and reference made to the apparent failure of natural regeneration of 
certain woody perennials. 

6. Evidence shows that Acacia Steppe k the climax vegetation in New South 
Wales at the present day for the 640 inch rainfall belt; and further, that a 
certain maovait of deterioration is going on within this formation due to biotic 
and olimatic factors* 
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Appendix.* 

List of Plants collected in the Grey Range and its neighbourhood in Septeuibcr 
and October, 1922. 


Mareilea Drummondii A.Br, 
M. exarata A.Br. 

CalUtrie rohusta R.Br. 
SpiMfex paradoxus Benth. 
Aristi^ calyeina R.Br. 

Stipa eUfjmtisBinm Labill. 

eetacea R.Br. 

8. scahra Lindl. 

Danthonia penicillata F.v.M. 
Aetrehla pectinata F.v.M. 
Triodia irritema R.Br. 
Glyceria ramiyera F.v.M. 
laeiUma MiteheUi Andr, 
Andropoyon sericeua R.Br, 
Orimm flacetdum Herb. 
Sulbme aemhmharta Haw, 


Casuarina lepidophloia F.v.M. 
Qrevillea sienohotrya F.v.M. 

G. striata R.Br. 

A 

Hakea leucoptera R.Br. 

Exocarpus aphylla R.Br. 

Santalum lanceolatmn R.Br. 
Loranthus exocarpi Behr. 

L* Premii Mi(j. 

L. miraculosua Miq. 

L. Quandony Lindl. 

MuehUnbeckia Cunninyhamii F.v.M. 
Ehayodia spinescena B.Br. 
Chenopodium mtrariaceum F.v.M. 
Atriplex veatcaritm Hew. 

A. hohearpum F.v.M* 

A. haUmoidea Lindl. 


♦This list is, no diwabt, incomplete, particularly as far as annual species are con- 
cerned, since the writer visited the locality after an intensely dry season. 
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A. angulatum Beiitb, 

A» Muelleri Benth. 

A. Umhatum Benth. 

A. fisBivahe F.v.M. 

Bassia diacotntha F.v.M. 

B. paradoxa F.v.M. 

B. hiflora F.v.M. 

B, hicomis F.v.M. 

B. quinqueeuspi^ F.v.M. 

B. longicu8pi$ F.v.M, 

B. divaricata F.v.M. 

B, biouspis F.v.M. 

B. lanicmpk F.v.M. 
fB. hrachyptera (F.v.M.) 

Kochia brevifolm li.Br. 

K. pyramidata Benth. 

K, aphylla B.Br. 

IT, sedifoUa F.v.M. 

Emhylamia tomefitosa R.Br. 
Arthroenemum arbuBcula Moq. 

Sal4>la Kali L. 

Babbagia dipterocarpa F.v.M, 

B. acroptera F.v.M. 

PHiotm obovatm F.v.M. 

P, nobUia F.v.M. 

Altemanthera triandra Lam. vor. 

nodifhra F.v.M. 

Tttragoma expama Murr. 

(Aixroow quadrifid^m) 

Gumiojfmis qmdrifida (F.v.M.) Pax. 
Portulaca oleracea L. 

Caimdrinia balonensis Lindl. 
Blennodia tnaecfa Benth. 

B, lasiocarpa F.v.M. 

B. nasturtioides Benth, 

SUnopetalum UnSare R.Br. 

Lapidium papUloaum F.v.M. 

L, /asct'ciu^tum. 

Tillaea recurva Hook. 

PiUosporum phyUgraeoides BC. 
Acacia tetragonophylla F.v.M. 

A* rigens A. Cunn. 

A* aentis F.v.M. 

J. gladtiformis A. Cunn. 

A, Murrayana F.v.M. 

A. Camhagei R. T. Baker. 

A, Oawaldi F.v.M. 

A. almophylki A. Cunn. 


/I. Bmkitti F.v.M. 

A. aneura F.v.M. 

A. Fames tana Willd. 

A . catia Maiden. 

^-1. Loderi Maiden. 

JL. Ugulata f. 

Cassia pleuroearpa F.v.M. 

C. phyllodinea R.Br. 

C. ercmophila A, Cunn. 

(7. Sturtii E.Br. 

C. artemiaioidea Gaud. 
Templetoma aculeata Benth. 

JT. egma Benth. 

CrotaUma Cwifdnghamii R.B.‘. 

C. di^Uiflora Benth. 

Lotus auatraluB Andr. 

Indigo f era hrevidena Benth. 

/. austraUa Willd. 

Psoralea eriantha Benth. 

P. patens Lindl, 

Clianthm Dampicn A. Cunn. 
Bwainscma tephrotricka F.v.M. 

B. phacifolia F.v.M. 

B. procumhem F.v.M. 

Glycine dandestina Wendl. 

Erodlum cygnorum Nees. 

Linum tnarginale A. Cunn, 

ZygophyUum apieulatum F,\ M 

Z, iodocarpum F.v.M. ' 

Z» frutictUoaum DC. 

Trihfdua terreatris L, 

Nitraria Schoeheri L. 

Owema acidula F.v.M. 

* 

Euphorbia Drummonds Boiss. 

B. eretnophUa A. Cunn, 

Atalaya hemiglama F.v.M. 
Heterodendron cUaefoUum Beal. 
Bodonasa viacos^a Jaoq. 

B. Disooaa var. apathulata BenBi. 
B. attenmta A, Cunn. 

A butUon 

Lavatera pl^hcia Sims. 

8%da virgcda Hook. 

B. corrugaia Lindl. ^ 

Cienfuegojm gosaypioides Ho<^r. 
PimeUa simplex F.v.M. 

P. petrdpkUa F,v.M. 

Euoalpptus bieolar, A. Cunn, 


t Formerly Kochia drach^^eiera P. v. M’. 


j 
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microtheca F.v.M. 

JSf. rostrata F.v,M. 

E* tertmncUis r.v»M. 

Melalei4ca trichostachya Lindl. 

Didiacus glaucifolim F.v.M. 

Daucus hrachiattis Sieb. 

Jasminum lineare E.Br. 

Sarcostemma australe R.Br. 
Convolvuli erubeacens Sims. 
Heliotropium curassavicum L. 

Lappula concava F.v.M. 

Bochelia maccoya F.v.M. 

Solanum esuriale Ldndl. 

8. ellipticum R.Br, 

Nicotima suaveolena Lebm. 

Mimulua gracilis R.Br. 

Morgania glabra R.Br. 

Myoporum deserti A. Cunn. 

M, platycarpum R.Br. 

M. tenm folium var. acuminatum R.Br. 
EremopMla oppositifoUa R.Br. 

E, Sturtii R.Br. 

E. Latrobci F.v.M. 

F. fongifoUa F.v.M. 

E, bignoniflora F.v.M. 


E» polyclada F.v.M. 

E. Brownii F.v.M. 

F. Duttonii F.v.M. 

E. maculata F.yM, 

E. aUernifolia E.Br. 

Cucmm sp. 

Isotoma petraea. 

Wdhlenhergia gracilis A. DC. 

Goodcma sp. 

Seaevola apinescens R.Br. 

Minuria integerrima Bentb (CandoUei 
F.v.M.), 

Cahtia hispidMla F.v.M. 

Myriocephalus Sttuirtii Bentb. 
Angianthus pmillus Bentb. 

Craspedia globosa Bentb. 

C, chryaantha Bentb. 

HeUchryaum apictdatum DC. 
Helipterum polygalifoUum DC. 

H. floribundum DC. 

H. stfictum Bentb. 

Seneeio Oregorii F.v.M. 

magnifiem F.V.M. 

Oeniipeda theapidioides F.v.M. 


DESCRIPTION OF PLATES IV.-IX. 

Plate iv. 

1. Western fringe of Grey Range at Yandama, N.S*W. Creek in foreground 
with Eticalyptu^ micro theca (box), Atalaya hcmiglauca (Wbitewood) and 
Acacia Camhagei extending up rubble slopes. 

2. Low hills of Grey Range from Mt. Poole. Quartz rubble in foreground slop- 
ing to Evelyn Creek (Box and Gum). 

3. Vertical slate outcrop at Sturt^s Depot Glen, Mt. Poole. 

Plate V, 

4* Gibber and nibble slope colonised by community of Sarcostemma auatrak, 

6. Gibber slope with community of Atriplex vesicarium, Tandama. 

6. Gibber slope near Yandama Creek, with Ac<tcia Camhagei as sole timber. 

Plate vi. 

7. Open scrub near Mt. Arrowsmitli, with imus in foreground. Myriocephdlua 
Stuartii making up groundHora ; Eremophila Sturtii at side and Acacia aneura 
in distance. 

8. GrevtllBa siriaita (the beef wood) on sandy plain west of Yandama. 

9* Eremophila polyclada (?) on clayey flat, Grey Range. 

10. Aeada Murrayona on sandridge north west of Grey Range. Triodia irritans, 
the “porcupine'^ grass or “spinifex” constituting the only ground flora. 

Plate vii. 

11. Oplm sandy plain with community of AtripUx veaicariunk 

12. Sand ridge west of Qyey Range with “monoapecifle^' community of JEPetero- 
dendron oleaefpUim* 
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13. Meterodend/ron oleaefoli^m on sandy rise near Yandama, showing exposure of 
roots by wind erosion. 

Plate viii. 

14. Mulga scrub {Actma aneura) on sand ridge west of Grey Range. 

15. Part of a claypan bordered by open saJtbush plain witli Atriplex vesicarium 
and iTocfcta secUfoUa. Colonisation of pan by Glyceria ramigera baa com- 
menoed. 

16. Claypan reclaimed by Glyceria ramigera. 

Plate ix. 

17. Acacia Cambagei in creek bed, Mt. Poole, Grey Range. 

18. Eucalyptus roatrata in Yandama Creek. 
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AUSTRALIAN COLEOFTBEA— NOTES AND mw SPECIES NO. iii. 

By H. J. Carter, B.A., F.E.S. 

(Ten Text-fignreB.) 

[Read 26th March, 1924.] 

The following notes are the outcome of! my recent visit to the Britisli Museum 
of Natural History and to the Hope Museum. There are added descriptions of 
two new genera of Buprestidae, with two and three new species respectively; two 
new genera of Tenebrionidae, of which one belongs to a subfamily (Heterotarsinae) 
not hitherto recorded from Australia and which is apparently closely allied to a 
North American genus; and a few new species that recent investigations show to 
be undeseribed. 


BUPRE8TIDAE. 

My revision of the genus Stigmodera (Trans. Roy. Soc. S. Aus., 1916) should 
be corrected as follows : — 

iStigmodera cycmivmtris Kerr. = S, vokriabiUs Bon. 

N. ^ri^cincta Waterb. var. = S. Carpentaria^ Blkb. 

The latter species was omitted from my list of synonyms by accident. Black- 
bum^s type is almost identical with the specimen marked viridicitwta var. by 
Waterhouse, the type itself being an unusual form of a fairly common North 
Queensland species. 

major Waterb, is a variety of pubicoUis as stated by its author, 

and not as in my tabulation under parryi Hope. 

8. aeneieorms Ssund. is a distinct species not synonymous with rotundata 
Saund., and should stand in my table? near disjecta Kerr.- (No. 215). 

8. deleta Kerr, is a distinct species, not a variety of mastersi Mad. ; Kerre- 
maus labelled every example of a species he described as ^‘type’* and, in some 
cases, two different species are marked with identical labels, e.g., of two specimens 
labelled ^Hnerms Kerr, type,** one is a distinoia Saund, the other is nova Kerr.), 

8* pcdlidipennis Blackb, is a small example of mricoUis Thoms. 

5. addenda Kerr, (now, praeoeo, by Thomson) etraminea Mad. — a common 
form of this species wRhout the lateral maculae; later also described by Th6ry as 
8, johannae, 

8, eeptemguttata Waterh. = tyrrhena Bladtb., a variable species in which the 
faadae are often broken up into spots. (Types compared). Waterhouse*s name 
has priority. 

8y mudtomtk C. and G. «a ayrestis Kerr. 

8* nihmeiilris Blackb.-*«Tb6 type of this was described from Western Aus- 
tralia and is not the species niaaUy labelled in Australian coHections under that 
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naine> which is a weU-kuoWu Eastern species (N.S.W.) described as macuUfera 
Kerr, (erroneously given in my tabulation as a synonym of rubriventria) . 

S, BimuU^ta C. and G. perjp^em Hope = Icmu^nosa Hope* The last two 
of these were placed by Saunders as synonyms of hurcheUi C. and G., a mistake 
repeated by Masters. 

jS. hosHUs Blackb. — An examination of the type has convinced me that this is 
a good species^ with each elytron trispinose, and therefore is not synonymous with 
bwchetU C. and G. 

8. amvin Kerr, is only one of the many forms of scolans Boisd. (=35 eyani-^ 
collis B.). 

S, Ubma Kerr, (omitted from my tabulation, vide he, ciU, p, 99) is synony- 
mous with cdtemecosta Thoms. 

Stiomodkra prabterita, n.sp. 

Elongateji oblong; h(kd, pronotum, scutellum, underside and legs dark brassy- 
green or black, the pronotum with yellow margins, antennae green; elytra yellow, 
sometimes douded (by the darkening of the striae and seriate punctures) ; the 
apical three^uarters of suture dark green, or bluish; this dark part widening 
anteriorly and towards apex, to a variable degree; apical segments of abdomen 
sometimes yellow at sides. Head^ channelled and coarsely punctate. Proihorao! 
depressed, strongly bisinuate at apex and at base, anterior angles acutely produced, 
base with wide medial lobe, angulately excised near the yellow margin; sides 
streugbt (parallel or slightly obliquely widening) on basal half, thence rather 
abruptly narrowed to apex, posterior angles rectangular; disc finely and evenly 
punctate (without a sign of rugosity), the medial channel smooth and very clearly 
defined. Elytra Bub-parallel on basal two-thirds, thence rather sharply attenuate 
to apex, and not quite covering the abdomen; apices variably bidentate, a strong 
sutural tooth obliquely directed inwards, and an external tooth (unusually variable 
in length), the interspace arcuate; disc striate-punctate, the punctures in striae 
irregular, intervals nearly fiat, the interval between the 6th and 6th striae wide 
and coarsely punctate; underside sparsely clothed with long whitish hairs, finely 
and evenly punctured, the prostemum lightly transversely rugose, the last seg- 
ment of abdomen widely excised. 

2 differs in the following: colour of head, prothorax, underside and append- 
ages black (in two only of nine females examined green, while of the three males 
one had these parts black, the abdomen bluish, rarely greenish) , the exterior apical 
spine of elytra short ; apical segment of abdomen rounded. Difaemtons: i 26-29 
X 9-10 mm. ; 2 30-32 x 10-12 mm. 

New South Wales: Kuring-gai Chase and Mona Vale, on Aiagophora 
cordifoUa (H. J. Carter). A species that has surprisingly escaped notice in a 
district that hoe been more closely collected than any in Australia. This is pro- 
bably due to its superficial likeness in the field to some form| of S, varu»biM$ 
Don, which also occurred in numbers at the time of its capture. In atmeture and 
sculpture it is very close to 8, affims Saund., as also in the arrangement of dark 
colour on the elytra; but besides the absence of any red colour on pronotum and 
elytra and the frequent black surface of body, it is differentiated from affimB by 
(1) the bispinose apices of elytra, (2) the strongly angulated baso-lateral excision 
of pronotum, (3) the sharper angles of pronotum. Twelve examples were taken 
during December, 1923, of which three only were males. Types in Coll. Carter. 

Stigmodera affink Saund.— The author states that ^'the puheturatiun of the 
thorax is larger and de^er’* than in S, Kmbata Bon. This ia niisl^^ idnce 
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one of the main distmotione between these species lies in the evidently finer 
sculpture of affinis, from which the interpunetural rugosities which characterise 
the pronotum of lin^ata are absent. Also the ^Hwo apical segments spotted with 
red on the sides/’ is not a constant character. 

Stigmodkba oommixta, n.sp. (Text-fig. 1.) 

Ovate; surface violaceous blue, the elytra with medial and sub-apical fasciae 
yellow, sometimes also with a small yellow spot near base at middle, not extending 
to aides or base; antennae bronze; tarsi greenish-bronze. Pronotum very convex, 
more sinuate at base than at apex, anterior angles acutely produced, sides widely 
rounded with greatest width near the middle, disc moderately punctate on basal 
half, closely so at apex. Elytra obovate, widened at shoulders and post-medially, 
hind margins finely serrated,, apices with a small lunation without spines; disc 
striate-punctate, intervals convex, and coarsely punctate; underside finely and 
closely punctate with sparse, white pubescence. Dimensiona: 16-18 x 6-8 mm. 

Hah , — New South Wales: Sydney (G. 8. Bryant and H. J, Carter), This is 
the species referred to in my Revision (p. 82) as a variety of, jS". Idugi C. and G., 
but which, with more material, I am satisfied is a distinct species. While like 
klugi in general form and colour, the following difierences may be tabulated : — 

iS\ klugi (Text-fig. 2). S, comrmxta. 

Head with interocular space narrower This area wider and diverging, 

and sub-parallel. 

Prothorax, sides near base straight or More convex, sides widely rounded, 

slightly widening ; widest behind widest near middle. 

middle. 

Underside strongly punctate. More finely punctate. 

There is also a slight colour difference in the more violet shade of eotnmixta, 
and a tendency of the yellow fasciae to be little or not interrupted at the suture, 
as in klugi. 

Fifteen examples of klugi and eight of oomamxta are before me, with both 
sexes of each. In both there is so^aetimes' a basal yellow spot on the elytra as 
well as the two fasciae. In klugi eight (1 <S, 7 $) have the basal spot as in 
Saunders’ figure, extending from near the scutellum to the sides and base, seven 
(c?) are without it. The yellow fasciae are generally more widely interru^ed at 
the suture than in eommixta. In comrmxta four (2 <!, 2 $) have a smaR spot 
half way between scutellum and sides, but in no ease extending to base or sides; 
four (2 <?, 2 ?) are without it. 

(NH . — The sexes in both species are little differentiated by abdominal struc- 
ture, th^ last segment being subtruncatc in tf, rounded in 2). Type in Coll. 
Carter. 

Stigmod^a puerilia Kerr.— Amongst the vagaries of pattern variation in the 
genus, this apeeies varies as follows: (1) The medial yellow fascia, usually divided 
at the suture, is connected and widened in that region, (2) the medial yellow 
fascia is not only connected at suture, but is extended to join the basal yellow 
spots. 1 have examples from the Dorrigo district, as well as five <aampleg taken 
by myself at Gpsford and Wahroonga, that show these vaxiations. 

i 

SnaicOMBA' liiTiFBS, n^p. (Text-fig. 3.) 

Elongate obloBg> rather fiat; head, proBotum aad scutellum bronzy-black, 
dytra red, underside blue-blaA; lega^ taiei and antenjuae black. Head prolonged 
ih fttint, strongly punctate, deeply cbanndled between eyes. Pronotum bisinuate 
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at aprx and base, anterior anglea acute, sides nearly straight on anterior half; 
surface very uneven, with four prominent eor-like ridges, two on each lobe, the 
inner two enclosing a large oval fovea near base; the outer two forming a rounded 
extension at sides on basal lialf; medial cliannel deeply excised, the whole surface 



Figs. 1-7. 

1. Stigmodera commwta. 4. B%pf$BtodeB eormcms* 

2. Stigmodera hlugu 5. NotobuhMteB oecidentaliB, <f. 

3. Stigmodera latipes. 6. Notoht^OBtea orientaUBf o, 

7. NotohubasteB imroBulcata. 

closely punctate. Elytra i sides sharply reetangular at junction with pronotum, 
rather strongly widened at shoulder, lightly compressed at middle, rounded and 
minutely crenate behind; apices finely and inconspicuously bidentate; each elytron 
with three carinate costae, of Which the two iimer are parallel throughout, the 
exterior diverging at shoulder; the lateral border forming a fourth, besides two 
faint scuteUoxy costae ; the sutural edges also sub-carinate. Sternal area coarsely 
punctate, abdomen finely atrigose-punctate, the apical segment densely and finely 
punctate; tibiae and tarsi unusually widened, the former flattened. DimensionB* 
14 X 5 mm. 

Hob, — New South Wales: Coonabarabran district (H. J. Carter). Two 9 
examples were taken by me on Leptospermum flowers at Timor, Warrumbungle 
Mountains, in November, 1923. The species belongs to my first section of the 
aub-genus CoBtiarina, ^^Elytra carinate oostate,^’ near Saund. and Bpinolae 

C. and G., but unmistakably distinct from these (and praetermjiBaa Carl) by 
elongate form, pronotal ridges and widened tibiae inter mndta aUa, Type in CoU. 
Carter. 

Chahotaema martinii Saund, ==» hi^mpreasa Carter. The latter name must 
therefore disappear. Saunders’ species was erroneously placed under Paeado^- 
taenia by Kerremans, and this misled me. It is an anomalous speeies in that the 
medial line of the pronotum is raised apieally while suleate for the greater part* 
The prostemam is deeply sulcote, (Type examined)* 
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Paracephala mnt^ta Kerr, is evidently synonymous with P, pistadna Hope, 

Noffdo lunuris Kerr, is distinct from vetmta Boisd. 

Euryapilt^ (Eurybia) amtralis Blackb, — This species is very doubtfully dis- 
tinct from E, chcil codes C. and G. In examining a series of E, chdleodieB taken 
at S. Perth on the same date and evidently conspecitic, I notice dilTererices of 
sculpture that correspond closely to Blackburn's differential character of C, 
tralk, I think this difference is individual and may be sexual. 

Anil^ra (Melobasis) ohscura MacL = A, cuprescens Kerr. — - A. uniforms^ 
Kerr. platessa Thoms. 

I have already noted (‘‘Revision of Melobasis/^ Trans. Ent. Soc, Lond., 1923, 
p. 70) the contusion of names Anilara {Melobasis) ohscura MacL and Anilara 
(Anthaxia) ohscura MacL, and have proposed the name J.. maeleosyi for the 
latter. A close inspection of Kerremans' types fails to show specific differences 
between his cuprescens and uniformis. Moreover, the locality, ‘‘Australia: Nouvelle 
Z^dande'^ for uniformis requires confirmation. I have placed a query before 
Thornson^s species, since the identification of his species Is doubtful, tliough his 
name is general in collections for a common insect that is variable in siise and 
that I have frequently secured by beating dead Eucalyptus boughs in New South 
Wales and Victoria. It is probable that A, depianata Th6ry is the some spexsies. 

The genus Anthaxia does not, apparently, occur in Australia. The species 
described by Maeleay as Anthaxia are referable either to AmZara or to 
MelanopMla, 

The genus Anilara is approaching the nebulous state that Cisseis was in. 
Six Australian species have recently been added by Thfiry (M6m. Ent. Soc, Belg., 
1920) to the twenty so far recorded, but no one has been bold enough to attempt 
a tabulation of the genus. 

Belionota saundersi Waterh. = B. aenea Deyr. = B. coHeri Kerr, (MSS. f). 

Specimens from Cape York sent some years ago to Monsieur Kerremans were 
returned to me as B. carteri Kerr, sp, nov. I have no record of the publication 
of this name, but the species is oertsdniy synonymous with B. satmderai Waterh., 
which I am unable to distinguish from a series labelled aenea Deyr, in the British 
Museum. DeyroUe's species has a long priority. In the Genera Ini^ectorum, 
Kerremans gives lie Damma as the habitat of aaun^rsi, though the type came 
from Cape York, Australia. 

Buprestodbs (gen. nov. Buprestinorum). 

Surface brilliantly metallic. Head lightly convex, front slightly flattened, not 
grdoved; epistoma subangulately excised at apex; antennal cavities large and tri- 
angular, bordered above and below by prominent carina, open behind on margin 
of eye; antennae with first joint pyriform, 2nd, 3rd and 4th short and oval, 
successively increasing in length, 6th suboonic, longer than 4tb; 6th-llth dentate, 
each with a terminal poriferous fossette. Eyes large, elliptic, well separated, a 
little closer behind titan in front Prothorax sub-trapesoidal, sides feebly arched, 
lateral border sab-crenulate with ill-defined carina, apex feebly sinuate, anterior 
angles slightly advanced and acute; base bisinuatc, with wide medial lobe and sub- 
acute posterior angles. Soutellum small, rounded and bilobed (or longitudinally 
cleft). Elytra moderately convex, sides lightly compressed and subangulately 
lobed in front of middle; posterior sides not denticulate, each apex truncate be- 
tween two spines, the exterior spine the longer; disc coarsely striate-punctate, 
intervals varyingly convex. Prostemal process forming a bisulcate tongue. Basal 
segment of abdomen sulcate; hind tarsi with three basal joints subequai, fourth 
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short and bilobate, claw joint longest of all. Facies of Chalcota 0 nia, A genus 
apparentij near Melobasina, of which, however, the pronotum has a straight an- 
terior margin; the posterior sides of ej[ytl*a denticulate, apical abdominal segment 
of male trifid inter alia. 

Buprbstodes oORtrscANS, n,8p. (Text-fig. 4.) 

Bobust, glabrous, upper surface brilliant golden copper, intermixed with green, 
the latter colour showing chiefly on head, sides of pronotum and humeral area of 
elytra; beneath fiery coppery, antennae greeniah^ooppcry, tarsi metallic green. 

Headt labrum prominent and rectangular, forehead coarsely longitudinally 
rugose-punctate. Prothorax irregularly and coarsely punctate on disc, rugose- 
punctate on sides, an irregular smooth line on basal half at middle, and a few 
Irregularly placed smooth areas elsewhere. Elytra coarsely striate-punctate, with 
about ten convex intervals of darker colour than the rest of elytra, narrowing and 
subcrenulate towards apex and sub- obsolete near base, the Ist, 3rd and 5tb of 
these having irregularly spaced, fiery spots containing punctures, the punctures 
hi striae large and irregular. Prosternvm very ooars^y punctate, its interooxal 
process having a small convex area in middle, with a deep, punctate sulcus on 
each side of this; abdomen glabrous, irregularly punctate, basal segment sulcate 
in middle, apical segment finely rounded behind. Dimemions : 21-22 x 7-8 mm. 

Eab, — ^Western Australia: Doverin and Kellerberrin (Mr. J. Clark). Two 
examples, both female, of this fine species, at first suggest inclusion among the 
Chalcophorini, but the structure of antennae and prothorax point to its place in 
the tribe Bupreetini, though unlike any other Australian genus of this group. 

Male wanting. Type in Coll. Carter. 

BUPRESIXIOES VARXKOATA, H.Sp, 

Differs from the above species as follows; Head, protborax, sides of elytra, 
underside and legs metallic gr4en, the prothorax showing a few coppery areas at 
base and underside; middle area of elytra violet coppery, antennae and tarsi dark 
coppery. 

Pronotum clearly carinate in middle on basal half. Elytra more regularly 
striate-punctate, without the irregular fiery areas on intervals; the large punctures 
in the 4th, 5th and 6th striae containing smaller punctures within. The prostemal 
tongue with setiferous punctures on middle convexity, the two punctate sulci finer 
and narrower; basal segment of abdomen longitudinally rugose, other segments 
coarsely punctate, the sides of meso- and metastemum, also of abdomen, clothed 
with toe, recumbent, golden hairs; apical segment sub-truncate, with projecting 
aedeagus. Dtmenrions: 12 x 6 mm. 

Hab. — Western Australia: Kellerbcrrin. A single male example, also sent by 
Mr. J. Clark. Thia, when further material is available, may prove to be the 
male of B, coruscane, but apart from colour differences, the different sculpture of 
elytra, prostemum and id)domen justify its distmetion until further evidence 
arrives. The head and pronotum of the two species are similar, the elis^ra are 
narrower and more sharply attenuated behind. The three examples noted above 
are the cmly specimens I have seen. 

Female wanting. Type in Coll. Carter. 

■' ■ ■ . ' . ' ' ^ 

UOTOBUBAS'nss (gen. nov. Buprestutopun). 

Antennae and antennal cavities as in Baboefes; ayes large, prominent, wideljr 
separated and nearly parallel. Prol^rm shorter and eonvea than in 
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Bubaetea, apex subtrunoate; the anterior angles a little produeed, lateral eariaa 
more or less continuous on basal two-thirds, not visible from above; base strongly 
bisinuate, disc sulcate in middle. Scutettum tranversely oval, moderately large. 
Blytra wider and Jess convex than in Bubastes, spicea tridentate, posterior sides 
not serrated, surface striate-punctate ; posterior tarsi with first joint clearly longer 
than the second. 

A genus having a facies somewhat between Bubaatea and Mehhaeia; differ- 
ing from the latter in apical structure and the non -serrate elytra and from 
Buba^es in its wider, more explanate form, larger and more prominent eyes, 
larger scutellum, etc. 

Notobubastes occidentalism n.sp. (Text-fig. 5.) 

Elongate, subconical, unicoloured, dark purple bronze, head and underside 
sparsely and shortly pilose, beneath more nitid than above. Head lightly im- 
pressed, with a short carina in middle (near epistoma) and some vaguely raised 
spaces on each side of this forming a discontinuous oval; antennae short and as 
in Bubastes, Prothorax (34 x 5 mm.) : anterior angles feebly advanced, base 
rather strongly bisinuate, sides lightly incurved near apex and base nearly straight 
in middle; anterior angles obtuse, posterior subrectangular ; disc coarsely rugose- 
punctate; medial sulcus rather wide with fine clear-cut line at its base, the sides 
with a few nitid pustules and sparse hair. ScuteUum transverse, depressed in 
middle. Elytra roundly widening behind junction with prothorax, thence sub- 
obUquely narrowed to apex; apices tridentate, with a sharp sutural, a blunted 
medial, and a sharp extemo-Iateral tooth, the two last separated by a wide sinuous 
interval; striate-punctate, the striae clearly impressed on apical half, on basal 
half obscured by coarse punctures with fiat transversely rugose intervals, the apical 
intervals between striae themselves containing punctures of the same size as striae, 
the 2nd, 4th, 6th more closely punctate than the rest; underside coarsely punctate* 
Dimensional 16-17 z 64*64 mm. 

Australia: Cue (H. W. Brown). Four examples in my col- 
lection were collected by Mr. Brown who appears to have taken it in sopie quan- 
tity. The sculpture of the elytra is closely punctured everywhere with large punc- 
tures. These show clear longitudinal arrangement, with well-marked striae and 
convex intervals near apex, but the tendency of the punctures to form transverse 
ridges becomes more marked towards the middle; and these ridges gradually 
obscure the striae near base. The lateral margin is finely carinate; that is trace- 
able to near the apex, without) distinct serration. The sexes are little separated 
by external structure, the abdominal apical segment being shorter and truncate In 
rounded in S. 

Types in Coll. Carter. ' * 

Notobubastes oBTjiNTALis, n.sp. (Text-flg. 6.) 

Elongate ovate^ pronotum and elytra metallic purple, the former sometimes 
bronzy, head and underside bronze, sparsely albo-pilose, tarsi, antennae and front 
side of legs brownish purple. Head coarsely punctate, a depression above epistoma 
limited by an irre^larly raised triangular margin, having its apex about the 
middk of forehead antennae short and slender. Protheraoi convex, feebly sinuous 
at apex, the middle slightly gibbous and advanced, base lightly bisinuate, aides 
moderately and evenly rounds, the angles slightly produced, the anterior obtdse, 
the polterior subrectangular, disc finely sulcate in middle, coarsely rugose-punctate, 
the pimotures epa^e on middle, especially near scutelium, rugose on sides, the 
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lateral cariua interrupted or undulate, traceable only near base. Scutellum briglit 
coppery, less transverse than in preceding. Elytra slightly wider than prothorax 
at base, sides a little compressed near middle, attenuate behind, margins entire, 
apices tridentatc, sutural tooth short and lumte, middle and lateral Mdde, their 
interspace wide and substruncate ; sulcate-punctate throughout, each elytron with 
ten sulci, the 10th on side; the punctures in sulci small, intervals convex, sharply 
80 near apex, each with a row of widely placed punctures and transversely rugose 
near shoulders and sides ; legs and underside very coarsely punctate, abdomen with 
longitudinal punctures irregular in size. THin^nsiornf : 15-17 x 5^-6 mm. 

liab, — Queensland: Dawson liiver and Wide Bay (Macleay Mus.), Pour 
examples, including the types, in the Macleay Museum, are clearly distinct, though 
closely allied to the former species. The chief distinctions are (1) brighter colour 
of, and more nitid, upper surface, (2) pronotum more coarsely sculptured, with 
more smooth spaces, (3) elytral intervals convex, (4) apices subtruneate between 
external spines. 

Notobubastes adrobolcata, n.sp. (Text-fig. 7.) 

Elongate oblong, dark purj^Ie bronxe, pronotum reddish bronxe, its medial 
sulcus metallic golden, head and underside rather thickly clothed with white re- 
cumbent hair. Head: Eyes prominent, smaller than in N. oecidentaUs; interspace 
wider than diameter of an eye, interior margins of eyes slightly converging be- 
hind, forehead lightly gibbous, surface coarsely rugose. Prothorax (2x3 mm.) : 
Apex subtruncate, the anterior angles slightly advanced, base lightly bisinuate, the 
posterior angles rectangular, sides nearly straight on basal two-thirds, thence 
roundly narrowed to apex, medial sulcus deep, limited by a short transverse ridge 
at basal margin, the sulcus accentuated by a slight gibbosity on each side, this 
portion nitid and sparsely pitted with round punctures of irregular sixe; towards 
the sides coarsely transversely rugose and pilose. ScuteUvm small, transversely 
oval. Elytra enlarged at shoulders, feebly narrowed behind, apices tridentate, the 
middle tooth the most prominent, striate-punctate, each alylron with 10 fine, well- 
marked striae, besides a short scutellary stria, each containing rows of close small 
punctures; intervals fiat on medial area, lightly convex at sides and apex, a sini^e 
row of large round metallic punctures on each interval, these irregularly placed 
(sometimes invading the narrow striae), humeral area and sides transversely 
ridged; epimera and metastenmm with sparse, eoarae punctures, mesostemum 
albo-floccose, abdomen pilose with a few large punctures showing near margins of 
segments. Dimensions: c?. 11 x 3i mm. 9. 13 x 4 mm. 

Hab , — ^North West Australia: Hammersley Range, Fottescue River (W. D. 
Dodd). Three examples from the South Australian Museum are near, but dis- 
tinct from N* occidentalis by smaller, narrower form, sulcate pronotum with its 
irregular surface and sparser punctures, and the different elytral sculpture. The 
metallic pronotal sulcus and elytral punctures are also characteristic of this species. 

Types in South Australian Museum. 

Ethon leai, n.8p. 

Narrowly ovate, head and pronotum bronxe, elytra purplish, above sparsely, 
beneath more densely pubescent. Head sharply and deeply intersected between 
eyes. Prothoratic widely transverse, strongly bisinuate at apex and base, sides 
arouately converging to the front, disc subeohcentrically striolate, with a few 
scratch^like punctures in middle area, depressed laterally, the depressed and 
medial areas sparsely pubescent. Scutelhm large and triani^ar* E^tra seriates 
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punctate, tlie serial punctures and close, interspaces closely covered with a 
minute transverse rugosity; a thin white pubescence extending in two wide lines 
on middle of each elytron from base to apex, this vaguely sub-fasciate towards 
apex. Prosternum rather coarsely punctate, rest of underside finely scalose-punc- 
tate with moderate pubescence. Dimensions : d*. 5.5-6 x 2-2.3 ram. ?. 7 x 2.5 mm. 

Hah . — South Australia (Meadows. In South Australian Museum), Nariootpa 
(J. O. O. Tepper). Ten examples examined are somewhat like small examples of 
E. affini^ C. and G., but may be distinguished by the rugose elytra, and the sub- 
continuous elytra] pubescence, as ivell as by its small size. A*, brevis Cart, is a 
wider species with coarser seriate punctures and bifasciate pubescence. 

Type in South Australian Museum. 


OlHHFJS VltUDI-PUBPimEA, n.Sp. 

Oblong oval. Head, pronotum, underside and appendages golden-green or 
green, elytra bright purple, the elytra scarcely, the underside not pubescent. Read 
nearly flat, finely channeiJed, vertex closely, not very finely, punctate, Prothorax: 
apex lightly produced in middle, base strongly bisinuato, sides areuately narrowed 
from base to apex, lateral carinae subparallel, anterior angles acute, posterior ob- 
tuse, disc transversely depressed near base, with fine transverse striolation. SenteU 
lum transversely oval. Elytra lightly enlarged at shoulder, separately rounded at 
apex, the apical margins finely serrated; a little gibbous behind soutellum, the 
surface finely and regularly covered with scale-like punctures, Prostermm 
coarsely, meso- and meta-sternum moderately, abdomen finely and eloaely punc- 
tate. Dimensions : 5 x 2 mm. 

Hab. — Western Australia: Geraldton (J. Clark); Victoria and Australia 
{Coll. Th4ry). Four examples examined, of the same size and of closely similar 
colour, of which two in my collection had hitherto been withheld from description 
as being possible forms of C\ tyrrhena mihi. The two further examples occur in 
a collection sent for determination by Mens. Andr4 Th4ry. The species cannot be 
matched with any that I have seen. While in colour like some examples of tyr- 
rhena, it is without the pubescent spots of that species, besides being smaller and 
more bluntly oblong, among other differences. 

I am not quite sure whether it should be placed in Sect. ii. or Sect. iii. of my 
tables, since the elytral pubescence is so feeble as to be faintly discoverable, 
with a Zeiss binocular, only in one of the four examples. If placed in Sect, iii., 
it should come between roaeo-cuprea Hope and minutissima Thoms. ; distinguished 
from both by its bicolorous upper surface. 

Type in Coll. Carter. ' , 

CisSBJS ouPKiPBKNis Qu4r. — By inadvertence this species was omitted from 
the tables in my Revision of the Genus, though mentioned in the introduction 
(p. 161), It is one of the 8pe<‘ies in which there is sex colouration, the males 
having a green bead and pronotum, the females a more or less concolorous sur- 
face. The amount of elytral pubeBcenee, always slight, depends on the freshness 
of the specimen; it is often found in collections without pubescence. Its place 
shoTild be in Se^ it, Group B., p. 165, between aeuducta Kirby and seahrosula 
Kerr., which may be tabulated thus:— 

8, Rather widely oval, elytra nitid, underside pubescent (8-10 mm.) 

«... .. acudueta Kirby 
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9a. Narrowly oval^ nitid above and below (6>8 nun.); male witb head and prono* 


turn green capripennw Gu^. 

9b. Elytra with opaque, subcyaneous patch »oobro««la Kerr. 


Agriuxjs Doom, n.sp. 

Head a fiery copper, pronotum and elytra subnitid coppery bronze with 
patches of silvery pub&cence as follows: the side of pronotum, a circular patch 
within the humeral foveae, a premedial comma-like patch on each side of suture, 
and a pair of similar but more elongate pre-apical patches close to suture, the 
last merging into the fine, close pubescence of the apical third area; underside 
albo-squaxnose, showing coppery gleams where abraded: appendages coppery. 

Head not wider than prothorax^ feebly excavate between eyes, the latter not 
prominent, densely and finely punctate. Prothorux: apex feebly, base strongly 
bisinuate, aides nearly straight; disc transversely rugose; a large medial triangular, 
and a lateral elongate depression. Scutellum triangular. Elytra with a large 
sub-circular fovea at shoulder, lightly concave on each side of suture, the concavity 
limited by a feeble ridge traceable from near the premedial pubescence to near 
apex; apices separately rounded and finely denticulate; surface with a fine scalose 
derm showing pubescence towards sides and apex. Dimensions: 9 x 2.6 mm. 

Hah* — Queensland: Townsville (P. P. Dodd). A pair long since obtained 
from the famous naturalist to whom it is dedicated is apparently nndescribed and 
absent from the British Museum collections. The pale pubescence occupies de- 
pressions and makes a faint pattern, unlike that of other known Australian 
species. 

Type in CoU. Carter. 

AoBiXiXrs BispiKOSUB, n.sp. 

Head and pronotum metallic greenish-copper, the former fiery copper on 
front, the latter witb a large renifom patch of golden fiocculence filling the 
lateral depressions; elytra, underside and appendages dark blue or blue-black, 
the first with two smdl medial golden pubescent spots situated on the concave 
area, one on each side of suture, and two preapical more elongate and nearer the 
suture than the former two; the prostemal episterna and four large patches on 
abdomen also with golden flooculence (two on the exposed dorsal surface at the 
lateral medial expansion, and two on sides of 3rd ventral segment, continued ov 
dorsal area). 

Hetid sharply excavated and channelled between eyes, the frontal area some- 
what elevated, ab^ the eyes with a marked lateral carina; eyes large and pro- 
minent, extending laterally beyond the apex of prothorax, finely rugose punctate. 
Prothorax: apex feebly, base strongly bisinuate, sides nearly straight, sUghtly 
narrowing from base to apex, sides with a large deep circular, depression not ex- 
tending to base, a large medial depression not quite extending to apex and widen- 
ing near base, surface transversely rugose. ScuteUim triangular, its fore part 
transversely carinate, depressed beWnd. Elytra slightly wider than prothorax, tihe 
humeral callus forming the extension of longitudinal ridge traceable to apex and 
produced behind into two sharp spines, base foveatc within homezal rid^, sub- 
sutural concavity evident from near middle to apex, the suture itself carinate; 
apices denticulate* on each side of spines, Underside lightly punctate. JHmen^ 
stone: 11 x 8 mm, 

J5Fob.-“Queensland; S, Johnstone Biver (H. W. Brown). A single speeimen 
received from its captor is unlike any described Australian Apriheef though ap« 
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prozimating the former species (A. doddi), from which it differs widely in ground 
colour, underside, and form, especially as to apex of elytra. 

Type in ColL Carter. 

N.B.'— -dpn7wii flavotaeniatus Thoms, is evidently a form of the wide-spread 
A, attstrala&iae C. and G. 


The following list contains the previously described Australian species: 

1. amtralh Thoms. 4. deauratus MacL 

2. aurovittatm Hope. 5. frenchi Blackb. 

3. australasiae C. and G. ' 6. 

hypoleucuif C. and G, 
asaimiUs Hope. 


maatarjvt* Mad. 

7, nitidm Kerr. 

8. terrm-reginae Blackb. 


purpuratiis Hope. 
flavo^taeniatuit Thoms. 


9. zonatus Kerr, 


AOBHjUS SKMIVrRIDlS, n.sp. 

Head, pronotum, basal half of elytra, legs and antennae emerald green, apical 
half of elytra bronze, the bronze continued also narrowly along sides to shoulders ; 
suture near apex narrowly bordered with whitish villose clothing; underside broiuse, 
sometimes green on sternal areas. Head minutely rugose, furrowed on vertex 
only; antennae extending considerably beyond the head. Prothorax: apex a little 
advanced in middle, base lightly bisinuate, sides sinuously widened at base, thence 
subparaliel, or lightly converging to apex, a short lateral earina on basal half; 
posterior angles subacute, medial furrow well-mariced throughout, widening to- 
wards base, disc transversely striolate. Elytra at shoulders slightly wider than 
prothorax, sides compressed behind shoulders, sharply attenuated towards apex, 
each el3d:ron separately convex and the suture earinate on apical half, each apex 
Separately, but rather finely rounded, not serrate, underside minutely punctate. 
Dimensions: 3.5'4.5 x 1-1.5 mm. 

Hah. — Queensland: Cairns (H. Dodd), Johnstone River (H. W. Brown); 
New South Wales: Tweed River (W. W. Froggatt). Eleven examples of tlii® 
pretty little species under examination; it is apparently not uncommon.* A pair 
examined by Mr, K. G. Blair were labelled as ^^resembling A. semi-aeneus Deyr.,” 
a species described from Borneo. The following characters from Deyrolle’s des- 
cription are inconsistent with identity: (1) greater size (6^ x Ij), (2) Elytra 
'^arrae4s ehaeune d^une longue 7^pine,” (3) ‘‘dessous vert dor4 brillant” Of these 
(2) seems decisive. 

Type in Coll. Carter. 

AGHiLtrs N'lonmJS Kerr.---Specimens from the S. Johiistone River, Que.ens- 
land, taken by Mr. H. W. Brown were compared with Kerremans' type in the 
British Museum and found to be inseparabfe from it. The type was described 
from Banguey, an island north of Borneo. 

Aobiuus brevis, ».sp. 

Concotorous, brownish-bronze, glabrous, pronotum mote nitid than elytra; 
rather wide and flat. Head finely rugose, widely furrowed throughout, eyes large 
and promment, antennae shprt, scarcely extending beyond head. Prethorax trtms- 
verse, lightly advanced in middle at apex, base lightly bisinuate, sides nearly 
straight^ lateral oarina very short, extending less than half-way from the posterior 
angle; this rectangular; disc with large foveate depression near middle at base 
and two latero-basal depressions ; surface with fine transverse striolations. Eh/tra 
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of same width as prothorax at base, lightly compressed behind shoulders, moderate- 
ly attenuated behind, each apex separately rounded, without serrations; surface 
with scale-like punctures^ Epipleurae coarsely and closely, abdomen very finely 
punctate. Dimemiom : 4 x 1.6 mm. 

Hah, — Queensland: Johnstone River (H. W. Brown). Two examples examined 
are shorter, wider and less convex than other species of Agrilm known to me, but 
I cannot specify any structure that is inconsistent with its generic classification. 

Type in South Australian Museum. 

Syneohoceua Deyr. — So far, two Australian 'species have been described: 
8. elongata Thoms, and S, tasrmnica Tlicry. T think I have determined Thomp- 
son’s insect in specimens from South and Western Australia in the Adelaide 
Museum. Macleay’s Apkanisticus occidentaUs is another species and probably my 
A, alho-hirim is a fourth, but I have no example at hand for examination. The 
genus is characterized by a flat, elongate, subparallel form, elytra rounded behind, 
and by on abnormal structure of the sternum. The antennae are toothed from the 
6th segment. Three new species are described below. 

• Aphanisticxts Latr. belongs to another group of the Agrilini (Trachytes) 
characterized by a convex body, attenuated behind, tarsi short, the antennae hav- 
ing the apical three or four joints forming a club. Pour species have been cata- 
logue^: canalicidatus Germ., lilliputanm Thoms., occidentalia MacL, and alho- 
hfirtus Cart. Of those, the first is synonymous with Paracephala pnstadna Hope, 
the second is a mystery, but will probably prove to be a Germarica, while, as stated 
above, the last two should be, I consider, referred to Synechocera, If I am correct 
in this, the two described below are the only known Australian species. 

SYNBCHOOERA OYANEIPBNN18, n.sp. 

Elongate-oblong, depressed, subnitid; head, pronotum and underside blacky 
elytra a rich violet blue, antennae reddisk H<6ad bulbous, divided medially by a 
deep, narrow sulcus, eyes occupying almost whole side of head, but only a narrow 
section visible from above; front pitted with large shallow punctures, antennae 
short, the last four segments serrate. Prothorax transversely oval and flat; apex 
rather strongly advanced in middle; anterior angles unseen from above; base 
strongly bisinuate,^the middle lobe widely rounded and deep, posterior angles 
widely obtuse; sides arcuately and strongly widening to near apex, then somewhat 
abruptly narrowed and depressed; a horizontal explanate margin throughout; disc 
with a longitudinal, oval depression occupying a large part of medial area, the 
whole disc minutely and densely striolate. transversely triangular, 

punctate. Elytra rounded and widened at shoulders, Sides parallel, apices sepal^l^ 
ly rounded, a narrow, black, horizontal margin extending from base to apex, this 
margin narrowed and sub-carinate at base; whole surface pitted with large shallow 
punctures on a minutely rugose or striolate ground; a sub^obsolete ridge faintly 
seen, extending from humeral region along middle of each elytron. Underside 
glabrous and nearly iznpunctate. Dimenaiona : 4 x 1 4 mm. 

Sab. — Queensland: Atherton (A. M. Lea). Six examples of this pretty little 
insect, taken by Mr. Lea from a shrub (unspecified), are the only speeiinens I 
have seen. The pronotum at its widest is at least as wide as, or slightly wider 
than, the elytra. 

Type in South Australian Museum. 
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SyNECHOOEUA HETOSA, Il.&p. 

Elongate, eylindric, blax?k, clothed above and below with sliort white setae. 
Head sub-bilobate, widely excavated and deeply cbannolled. Prothoraa: clearly 
wider than head, lightly biainuate at apex, strongly so at base, sides moderately 
rounded, widest at middle, all angles bluntly rounded offj disc without fovea, a 
medial line indicated only by absence of setae in one example. Elytra more than 
three times as long as prothorax and of about the same width as it; very slightly 
compressed in middle, apices separately rounded; surface irregularly and closely 
scaly-punctate throughout, each puncture bearing a short recumbent hair. Abdomen 
clothed with longer hairs. Dimensions : 4-6 x l-lj mm. 

7/fltb.— Swan River, W.A. (Mr. J. Clark). Two examples generously given 
me by the captor show a species distinct from ocddentalis Macl. by its excavate 
heaxl, its much narrower prothorax and the absence of elytral ridge. A, albo- 
hirtus Cart, is bronze, with a convex forehead, the sides of protborax subsinuate 
behind, hind angles sub-explanate, the elytral apices forming a single curve, etc. 

Type in Coll. Carter. 

SVNBOKOCEHA (?) CUPEIPKS, n.Sp. 

Very elongate and narrow; Lead, antennae, sternum and legs metallic coppery 
(head, antennae and tibiae greenish-coppery) abdomen bluish, pronotum and elytra 
blue-black. Head very wide, eyes large and prominent, forehead moderately ex- 
cavated and finely channelled and punctate. Prothorax of same width as head at 
apex, gradually narrowing to base, sides nearly straight, apex strongly bisinuate, 
base quadrisinuatt — the middle lobe itself bisinuate to receive the scutellum; disc 
very uneven, a large elongate oval foA^ea on front half (framed in front by medial 
extension), a transverse depression on basal half, enlarged triangularly in middle, 
the apex of triangle near basal margin of pronotum, and again enlarging on aides, 
thus leaving two oblique raised areas near base; the raised portions of disc nitid 
and impunctate, the rest very finely punctate like the head. Scutelhim transverse, 
oval. Elytra of same width as protborax at base, and three and a half times as 
long; compressed in middle, apices widely and separately rounded off showing 
serrations on rounded margins and a short external tooth on each. Surface finely 
scaly-punctate and setose, with fine and close white hairs along medial area, a 
feeble ridge irunning obliquely from shoulders towards middle, thence parallel to 
suture and obsolete towards apex. Underside minutely punctate and setose. 
Dimensions i 7 x li mm. 

Jlob. — Queensland (Mr. H. W. Brown) and Cairns (A. M. Lea and A. P. 
Dodd). Five examples examined may ultimately be found to need generic distinc- 
tion. The narrow, compressed fonn, especially of the elytra, suggests the genera 
Macfonen and Enchoptera of the (IJerarabycvlae. The sub-trapezoidal pronotum 
with its uneven surface, its attenuate form and dentate apices separate it from 
other Australian species, though showing some affinity with 8, albo-hirtm Cart, 
in the form of bteitd and prothorax. 

Type in Coll. Carter. 

ApHANISTICXJS ENDBOiOIDES, n.Sp. 

Elongate, subcylindric, nitid bronze. Head elongate, glabrous and minutely 
punctate with deep triangular cleft; extending on the upper surface for two- 
thirds of its length, eyes rather flat on the outside of the enneate lobes formed by 
the cleft, a abort aideus at the base of each lobe ; antenpal cavities very closely set 
on each side of the pointed and triangular epistomal proceed, the antennae at rest 
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lying alongside this and extending but a short distance (i) nf the prothorax, the 
last 3 joints of antennae lamellate. Prothorax trapezoidal^ apex and base nearly 
equally wide and wider than the head^ apex truncate, base strongly bisinuate, sides 
moderately rounded with greatest width in front of middle, narrowed and slightly 
sinuate behind, margins explanate, especially at base, densely, minutely punctate, 
anterior angles depressed and blunt, posterior obtuse; the disc consisting of 
strongly convex areas, intersected by three wide transverse depressions, the first 
sinuous behind the apex, forming a depressed collar (giving the raised area behind 
it the effect of a bisinuate pseudo-margin), tbe second straight post-medial, the 
third following the outline of the base. Scu^eUum minute, round. Elytra: base 
widely bilobed, sides sinuate, arcuately enlarged behind shoulder, compressed be- 
fore middle, narrowed behind to a pisciform apex (arcuately excised beliind two 
external teeth) ; each with about three rounded costiform impressions becoming 
flatter towards apex, the intervals with large punctures, more or less seriate. 
Prosternum with middle area in the form of on elongate ixapezium with its apex 
wider than tbe base, meso- and metastemum with sparse coarse punctures, abdomen 
sparsely punctate, tbe punctures smaller near apex, laat segment truncate; under 
surface of tarsi forming a wide tomentose pad. Dimensions: 3i-4 x 1 mm. 

Hah. — North Queenslmid; Cairns (Coll. Carter, Lea and Macleay Mus., also 
National Museum, Melbourne). Borne carded specimens were given me some 
years ago as an Ayrilus by the late Mr. Masters. Thinking it likely to be allied 
to Papuan forms, I carefully w^nt through allied species in’ the British Museum 
collection and find that it is quite close (except in colour)! to A. mitraius Chev., 
a Madagascar species. Its widely cleft head separates it from other known Aus- 
tralian Buprestldae. The following is another of a similar structure. 

Type in Coll. Carter. 

Aphanistious browni, n.sp. 

Differs from preceding as follows: — Shorter and wider; colour black xiitid. 
Head more widely cleft (as seen from above, terminating behind in an oval, not 
a triangular excision), the eyes more prominent, antennae* longer, the last four 
joints with short lamellae. Prothorax wider, the raised parts less convex, the 
medial transverse depression subobsolete (a mere scratch), the apex more sinuate, 
lateral foliation wider, sides more widely rounded, with greatest width at, or be- 
hind, the middle; anterior angles acute, posterior obtuse. ScuteUtm larger and 
triangular. Elytra wider and flatter, sides less sinuate, anterior half subparallel, 
thence obliquely narrowed, with feeble sinuation near apex; apices separated at 
suture, each subtruncate; striate-punctate, punctures foveate and shallow, inter- 
vals flat. The suture is sub-carinate near apex. Anterior and mid-tibiae curved, 
abdomen nitid and apparently impunctate, Dimensions: 2i-3 x 1 mm. 

Hah. — Queeandand: Soutli Johnstone River (H. W. Brown). Mi*. Brown haa 
generously given me five of this interesting novelty, which he took in some quan- 
tity. 

Type in Coll. Carter. 

TENEBRIONIDm 

Platydema snlUHsto-punctatmi Cart.— Two exmnples, evidently' the sexes, of 
this species are amongst some Tenebrionidae lately from Moa, Pianlm^ 

Island, Torres Straita! I am thus able to add the following notes to my descrip- 
tion and to make a correction (These Proceedings, 1922, p. 73) : (1) The unique 
type is a $ ^not^d* as stated). The <f has two oomcal horns 'arking ^om the base 
of head, each of which i$ surmounted by two spino^ bristles. In the $ the homs 
are replaced by longitudinal ridges whi(^ are ptmetured like the rest of the henid i 
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(2) Tiio (f example lias Home rufous markings, probably variable and inconstant 
near the base of the elytra, Homewbat as in F. rufibase CartM which is, however, 
quite ditferently s(;ulptured. Tlie ? example from Moa is identical with the type, 
and I have no doubt as to the two examples from Moa l>eing conspeoific, 

Saragm nvarglnellwi! Hope ~ S. rudls Maci. I have examined the Hope type, 
and at once recognized tfie Macleay species. 

Amphianax mh-eoriaceus Bates •“ Agasthenef: goudiei ("art. — A. 

Cart. An exmnination of Bates* type makes the first synonymy certain, the second 
was recorded pi'eviously. This raises the question of the differentiation of the 
genera Amphiam.r and Agastfianes. An examination of the genotypes shows, to 
my mind, specifh* distinctions only, wdiile some of the details of the author’s 
descriptions are misleading. Thus, under AfnphianaXf lie states ‘Asides of sub- 
nientum not dentiform” whereas I find, as stated in my description of A. goudiei^ 
“tooth of Hubmentinn small an<l conical.” The same is tme of A. frenchi Cart. 
Again, of the tibiae of AgaMenei^^ the author says “the anterior with a single 
spur,” wheix*as there are two, one being very small. Eliminating these distinc- 
tions, there is little to discriminate between the genera, which are, I consider, 
synonyms. The name Agasthenes, appearing two pagt^s later is thus redundant. 
Thus Ampkiana.r Hates Agaisthenes Bates, 

Onoaterrhtifi sculpturatus Blackb. and 0. vrfcmostw} Blackb. An examination 
of the uniipie tyjies of these species shows a very close likeness. Further material 
is necessary be tore establishing their relationship, but it is worth while to call the 
attention of other workers on tlie group to the possible identity of these two. 

The ge!ius Bri8ei< Pasc. is sufficiently distinct from the Tenebrioninae and the 
Cyphaieinae to warrant the establi.sbment of a separate subfamily, Briseinae, 
for its inclusion, for the distinctive chaniclers of which see my “Revision of the 
Tenebrioninae” (Those Proc., 1914, pp. 46, 46), 

Moerodes ker^hawi Cart. — This species is really out of place under Prophme8f 
where I suggested it sliould stand (These Pi*oc., 1917, p, 718). Its punctate- 
striate elytra place it more suitably under Platyphanes. 

Adelium . — The vast number and wide range of many species of tins family 
is associated with a correspondingly wide variation. 1 now consider the follow- 
ing synonymy as established 

(a) A, pilosum Pasc. A, scutellare Pasc. 

(h) A. reduefum Pane. ^ A. (willa Pasc. A. conveximetUum Mach = A. 
nitidum Cart, 


(tf) A, similatum Gm*iu. — A. ohesum Pasc. (var.); while the identity of A. 
aerarinm Pasc. with A, augurale Pasc. is open to sufepicion. The type of the 
former, compared with that of the latter, shows brighter colour, and a sculpture 
on the middle area that may be describe4 ^as a rectangular reticulation, rather 
than linear-costate. 

(a) The range (from specimens before me) is AUyn River, Armidale, Dorrigo, 
Tenterfield, Narrabri, Brisbane, 

(5) Has a sizmlar wide range over Northern New South Wales, and an even 
wider range in Queensland. 

(e) I have seen A. obesum only from Victoria. 

Micretgche ferruginea Bates = M. ryei Bates (Types examined). 


HKTBHOCfHETRA TROHCA, n.sp* 

Ovate, nitid black or brownish above, under side and appendages dark 
castaneouB. Head densely, minutely punctate, antennae not extending beyond half 
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the length of prothorax, joints 840 transverse, 11 subspberical. Prothorax: apex 
snhtrunoatot base lightly bisinuate, widest at base, thenee arcuately narrowed to 
apex, front angles obtuse, hind rectangular, disc very miiiutely punctate, the 
Kmnetui'es finer than on lieud. ScuteUum large, equilatero-triangular. Elytra 
rather wider than prothorax at base, ^slightly obovate, with greatest convexity and. 
width behind middle; striate-punctate, with small punctures half hidden in deep 
striae, intervals wide, nearly fiat on basal half, clearly convex behind and sub- 
laevigate (the minutest punctures discernible under a Zeiss binoeular) ; pro- 
sternum nearly smooth on medial area, elsewhere, as also the meso- and meta- 
sternum, finely punctate, abdomen densely punctate. Tibiae spinose on exterior 
margins, apices enlarged. Those of the fore tibiae very wide, especially in the cf. 
Dimenaions: 5-0 x 2i mm. 

Hah , — North Queensland: Townsville, sea-beach (G. F. Hill and H. J. 
Carter). A species I have long had under notice, and which has been compared 
with possible allies in the British Museum Collection by Mr. K. G. Blair. I 
took a long series under sea- weed in July, 1921, and have also received it from 
Mr. G. F, Hill (late of the Institute of Tropical Medicine). Compared with H. 
australis Boisd. (the only other member of the genus), it is wider and more con- 
vex, with shorter antennae and legs, the tibiae, especially the fore-tibiae, more 
enlarged at apex; the upper surface is considerably more finely punctured, the 
elytral striae are deeper, the intervals less fiat. 

Type in Coll. 

Note , — In January, 1914, Mr. T. G. Sloane and myself took H, amtredia 
Boisd. in similar quantity at Cottesloe Beach, near Fremantle, W.A., also under 
sea- weed. I have a specimen labelled by Blackburn, besides others from Hendin 
Is., N.W.A. (taken by Commander J. J. Walker) at roots of sea-grass and noted 
as mrieties by Champion (Trans. Ent. Soc. Lond., 1894, p. 366). For detailed 
diagnosis of this species see Bates (l.c., 1872, p. 266). 

DlaeUna (Heteroehaira) nitida Cart, is a flatter insect with a differently 
shaped head, the base of pronotum more strongly bisinuate, hind tibiae curved, 
elytra and pronotum highly polished (Sec also These Proc., 1921, p. 307). 

Saraoxts punotatos, n.8p. 

Ovate, moderately convex, subnitid black, margins of pronotum, elytra, as 
wtII as of abdominal segments, reddish, antennae and tarsi red. Head scarcely, 
or microscopically punctate, eplstoma truncate in front, oblique and revolute at 
sides, its surface with four raised lines radiating from the forehead, two. near 
middle short and sub-pustulose, the other two obliquely directed outwards from 
inner margin of eyes, the latter separated by a space of the width of one eye. 
Prothorax: apex areuate-emarginate, base bisinuate, sides arcuately nammed to 
front, rather abruptly and roundly narrowed behmd, anterior iui|d^ wide and 
rounded, posterior subfalcate but not overlapping elytra, explanate margins wide 
and concave, mth sm^th surface; disc veryj finely and not densriy punctate, 
nearly smooth at .base, middle line indicated by smooth space near base and a 
short linew impression at apex. Scutellum equilaterD-triangnlar. Etytm of same 
width as protborax at base, thence ovately widened and bluntly rounded at apex, 
explanate margins smooth, wide on front half, thence narrowed, but moderaMy 
wide to apex; dise covered with rows of large, round punetisrea, the totervals near 
suture very irregular and sub-costate, the Hues of punctures in this region also 
irregular, alternate intervals more or less raised, a little erenulate in parts, some-^ 
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times with an irreg-ular transverse connection. Proatemum carinate, and pufetn- 
lo&e, mesosternum with sparse fine pustules near sides, abdomen minutely punc- 
tate. Dimensions: 11 x 7 mm. 

Ifab. — New South Wales: Bhoalhaven Biver (Taylor Coll, in Australian 
Museum). The specimen examined is nearest to, but very distinct from, 8. rugo- 
sipennk Mad. (from the region south-west of Shoalhaven), differing from that 
species chiefly as follows: (1) Form rather shorter and wider, (2) Surface more 
nitid, (3) Explanate margins nowhere with any sign of corrugation, (4) Pronotal 
punctures very fine and rather distant (dose and much coarser in fugosipefmia) f 
(5) Elytral punctures much more and transverse rugosity much less defined than 
in Madeay^s species. Type (No. K. 44721) in Australian Museum. 

NycrozoiiiUs crassus, n.sp. 

Widely ovate, convex body and appendages subnitid black, tarsi and apices 
of tibitui clothed with red tomentum. Head finely and densely punctate, antennae 
stout, apical half opatiuc and hirsute, joint 3 as long as 4-6 conjointly, 4-7 ob- 
conic, 8-10 nearly round, 11 ovate, 14 times as long as 10. Prothorax arcuate- 
emarginate at apex, anterior angles prominent, bluntly sub-acute, base nearly 
straight for the greater part, a little sinuate before the backwardly-produced 
dentate hind angles, thescj overlapping elytra, widest a little behind middle, sides 
thence subangulatdy narrowed, arcuately in front, lightly sinuate behind, raistd 
lateral border strongly thickened and round, widely concave within, this gutter 
smooth; disc closely finely punctate with a faint indication of a smooth medial 
line and a large foveate depression on each side of this. HeuteUum transversely 
triangular, punctured like pronotum. Elytra as wide as prothorax at base and 
less than three times as long, widening rapidly from shoulders to half way; eaxih 
with four wide and slightly flexuous costae, the inner three nitid, the fourth, near 
margin, opaque and less raised than the rest; the first and second costae adjacent 
but scarcely meeting at base, 3rd and 4tb meeting at shoulders; transverse ridges 
irregularly branching from the costae, the interstices thus being irregularly ridged 
and foveate-punctate, though without defined reticulation, the sculpture Incoming 
vague and sub-obsolete on the steep apical declivity, the sutural ridge lefes raised 
than costae; the usual lateral row of large punctures evident on basal half; under 
side finely, not very closely, punctate. Tibiae straight. Dimensions: Ifi x 9 inm. 

Hah , — ^New South Wales: Uralla (Dr. E. W. Ferguson). A single male 
example shows a distinct species which, by the combination of punctate, thickly 
margined pronotum and 8-costate elytra, is nearest to N, marginatm Cart., from 
which it differs in smaller siao, shorter and proportionally wider form, the sides 
of pronotum sinuate behind, the lateral gutter not rugose, inter alia. 

Type in GoU. Carter. , , 

Ntctozoit.tts pusiWitrs, n.sp. 

Oblong ovate, opaque brownish-black, apical joints of antennae pieeous, of 
palpi red; tarsi and apices of tibiae clothed with golden tomentum. Head: 
epistoma concave in front, labrum very prominent and eiliate, whole surface (in- 
eluding prominent eauthus) densely rugose-punctate, antennae moderately enlarg- 
ing outwards, ^bint 3 as long as 4-5 conjointly, 4^8 oval, 9-10 short and transverse, 
11 ovoid. Proih&rax: apex arcuate-emargiitate, base nearly straight, a little 
sinuate near angles, widest behind middle, sides thence roundly narrowed to the 
acute front angles, sinuately narrowed behind to meet the lightly f>rodttml, but 



30 AUSm-VLUN OOLEOPTJSiU^ NOTES ANP NEW SPECIES, 

scai’edy dentate hind auj^kB^ these overlapping elytra; a thin raised lateral border, 
lightly eoneave within; disc very densely punctak, the punctures smaller than on 
head, without rugosity ; a smooth medial line siiown near middle and a shallow 
depression on each side ot this. Scutelluni transversely triangular, punctured like 
pronotum. Elytra oblong, obovaU*, with four thin, nitid, sub-undulate costae, be- 
sides the wider but less raised sutural convexity, the interstices showing shallow 
irregularities of surface; the whole densely punctate, the punctures showing dis- 
tinctly along the narrow costae; costae one and two meet on apical detdivity but 
not at base, the third and fourth meet at both extremities of their length; a pos- 
terior loop on the declivity, connecting the junctions of 1-2 and 3-4. The lateral 
niargin without any sign of the usual row of large puntdiires. Prosternum rugose- 
punctate, the rest of under side deusely punctate (more coarsely so than the upper 
surface) the abdomen also longitudinally strigose. Dimemawnn: 12 x 6 mm. 

J/oh.— Queensland : Hockhampton. A single exiunple, probably male, lias 
long been, in my collection, wrongly determined as A. daemHi Haag, and figured 
in outline under this name (Tliese Proc., 1917, p. 700), when I described N. 
fiarvm from Townsville. Last year, Inwever, it was compared with a specimen 
of daemeli in the British Museum, and found to be distinct by its narrower 
oblozig form, the less acutely produced hind angles of protborax, and differently 
sculptured elytra. (In daemeli Haag., there are obvious tran8vei*se rugosities 
while the interstices are as described *‘vix punctatis'' ) . It is thus possible that 
N, p»rn«j? Cart, is identical with AC d<%emelu The unique type of parrits is in 
the National Museum, Melbourne, My outline figure of parrws is not unlike that 
of daemeli, as given by its author. 

Type in Coll. Carter. 

MeNEPHILTJS FULCHER, n.&p. 

Elongate, parallel, upper surface brilliant peacock blue-green, elytra with 
three lateral intervals on apical half gold; antennae, legs and underside red. Head 
strongly and closely punctate, cpistoraa) suture arcuate, antennal joints 1-4 un- 
usually flue, three terminal joints strongly enlarged, joint 8 intermediate in size 
lietween 7 and 9, Prothorax: apex and base subtruncate, the latter feebly pro- 
duced in middle, sides nearly straight, wider in front than behind, narrowly mar- 
gined at base ami sides, anterior angles widely rounded, posterior sharply defined 
but obtuse, disc clearly and rather closely punctate, middle line indicated near 
base l)y less punctate area. Elytra wider than prothorax at base, shoulders 
rounded, sides parallel ; striate- punctate, striae deep, the punctures therein slightly 
crenulating the sides of the convex intervals, the latter finely punctate and sharply 
carinate ut apex. Sternum nearly smooth, abdomen wanting. Dimensions: 10 
X 4 mm. 

Hah , — North Queensland: DeeraH (Dr. J. F. Illingworth). M\ example 
gencro\i«ly sent me by its captor, and a second shown me in Lioitdon by Dr. G. A. 
K. Marshall, who had also received it from Dr. Illingworth, can only be confused 
with M, laetm Cart, and M, eorvinm Erichs, by colour and siae. Smaller than 
either, it is easily distingtiished by (1) the golden aides of elytra, accentuated (in 
the type) by the purple-blue borisontal margin, (2) straighter sides of prothorax, 
( 3 ) the more strongly punctured surface, ( 4 ) more convex elytral intervak, and 
(5) especially by the different antennae, which iii Imtus and corvi^ne are more 
gradually enlarged externally. The abdomen is, unfortunately, wanting, but the 
type ih otherwise in good condition. 

Type in Coll. Carter. 
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NoiX)i^UATAEi s (gen. nov. Heterotarainorum). 

Ovate, winged; eyes large, transverse, coarsely granulated; antennae long 
(Hl)out extending to base of protUorax when at rest), joints enlarging outwards, 
tin* last three considerably larger tliun the rest; lunxiliary palpi long, apical joint 
securiform, mentum and lnl)ial palpi small, mandibles wiinple, epistoma scarcely 
separated from ftxmt l)y suture; protliorax not concealing eyes, wider than head, 
base and apex of nearly e<|ual width, both bisinuate; sides not explanate, with 
imi'row entn*e border. Elytia c<mv.sely irregularly punctate; epipleurae narrow? ; 
prostcrnal process re<*eived into a deep triangular notcli of Hie mesosternum ; 
pj'<H'oxae globose, middle coxae with trochantins, postet>xae rather widely 
separated by a triangular intercoxal plate; apices of tibiae not enlarged and each 
beariiig two short spines; tarsi with silky -pubescence beneath, penultimate joint 
bilobi‘d, claws small; posterior tarsi with first aud fourth joints of equal length, 
(wli as hnig a>s the second and third conjointly, the latter two of equal length. 

This is the first recoixl ol' a genus of the tribe ileteroiarttini in tbe Australian 
fauna. According to Mr, iv. (i. Blair, it is near ParatemteHf but following Le- 
conte and Horn (Col, N, Amer.) it would appear to be still nearei* the American 
genus PrataetUi. 


NOTOiMtAT.VEUS uax>BALis, n.sp. 

Narrowly oviil and rather fiat; nitid black, sparsely clothed at sides, more 
densely beneath, wdtli pale, sliurt bristles; antennae, palpi and tarsi red. Head: 
e]dstoma widely rounded, slightly produee<l in the middle; mandibles and labrum 
prominent; coarsely, not closely punctate; antennae with joints 1-2 abort and 
stout, 3 half as long again as 4, 4-ti longitudinally ovate, 7-8 pear-shaped, as wide 
as long, 9-10 transversely oval, lUli largest, sub-globular. Proikorax transverse 
quadrangular, apex more sinuate than base, front angles widely round<Hl, sides 
rounded, widest at middle, lightly sinuate on Inisal half, posterior angles sharply 
rectangular, disc (*oarseIy [)unctatc witliout sign of medial line, basal or other 
foveae. Scutellum triangular, smootli. Elytra distinctly wdder than prothorax at 
base and 2J times as long, humeral angle obtuse, showing a narrow^ epipleural 
fold, a narrow Imnler evident H’orn above for two-thirds of length; coi^rsely, ir- 
regularly punctate, each puncture, where not abradeil, bearing a short hair; under 
side more densely aetose-punctatc. Dimemiom: 4 x 1.6 mm. 

llah. — N. Queensland: Townsville (11. J. Carter). 1 took a single example 
of tins interesting species in company with UeierocUeira tropica on tlie beach. 


Ehwueuaia AfiKOw, n.sp. 

Elongate, convex, nitid coppery -bronze above, reddish-brown beneath, an- 
tennae, tibiae and tarsi rod. Head dens<^ly punctate, forehead canaliculate, eyes 
large, half -concealed by prothorax, separated by a distance about etjaal to the dia- 
meter of one eye; antennae Blender, about reaching base of proihorax, apical 
joints lightly enlarged. Prothna^ areuate-emargbate at apex, anterior angles 
acute and prominent (extending in front of eyes); base strongly bisinuate, pos- 
terior angles acute, sides lightly arcuately widened from apex hindwards, the 
arcuatiou Ntremgest near front; a thin raised lateral border, narrowly sub-concave 
witliin ; a medial and two larger foveae near base ; disc closely and rather strongly 
punctate. Seut^Utm triangular with rounded sides, punctate. Elytra of same 
width as prothorax at base, sides subparallel for the greater part; apical half 
more tumid and convex than basal half; disc irregularly vermiculate-punctate, 
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with bladder-iike swellingB irregularly disposed, interspersed with foveate punc- 
tures; of these^ some longitudinally arrangfed near suture on apical third; whole 
' surface also with a close xninute system of punctures; prostemum finely punctate, 
abdomen longitudinally strigoae* Din>emion$i 7 (plus) x 3 mm. 

Hdb> — 8. Queensland: Coomera (Mr. R. Illidge). A specimen was generously 
given me by its captor some years ago and then diagnosed as a Mithippitk It is, 
however, in structure, sculpture and colour extremely like its only congener, E. 
cupreum Caxl., from which it differs as follows: — Sixe much smaller, pronotum 
more closely and coarsely punctate, with the lateral border much fber, the an- 
terior sides more arcuate. The elytra also show a more distinct system of ground 
punctures. 

Type in Coll. Carter. 

Chahiothbs doddt, n.8p. 

Rather widely ovate, moderately convex, head, pronotum, underside and legs 
nitid black, elytra bright violet, antennae, palpi and tarsi red, the last clothed be- 
neath with long yellow hair; the penultimate joint with a tassel of the same. 
Head finely, closely punctate, epistoma with rounded depression on each side, an- 
tennae with joint 3 longer than 4, joints 7-11 transverse, 11 largest, ovoid. Pro- 
tharax transversely convex, apex feebly sinuate, the middle very little prominent, 
anterior angles widely obtuse and depressed, base lightly bisinuate, posterior 
angles sub-rectangular; sides rather widely rounded, widest in front of middle and 
without sinuation, lateral border narrow, disc finely, sparsely punctate. Scutellum 
small, tiiangular. Elptra ovate, slightly wider than prothorax at base, striate- 
punctate, the striae well-marked ^d deeply furrowed at apex, the punctures small, 
half-*concealed in striae on basal half, obsolete at apex, intervals convex through- 
out, strongly so behind, also impunctate, the suture carinate on apical third. Oular 
area transversely rugose, prostemum coarsely punctate, its apical process with deep 
longitudinal sulcus; abdomen strongly punctide except on two apical segments, 
here sub-obsolete, ill tibiae bowed. 

Hah* — N. Queensland: Cairns district (Mr. F. P. Dodd). Another of Mr. 
Dodd^s captures in this region of unlimited entomological supply. It is nearest 
C. stibvioiaeea Cart, in size and colour and differs from it as follows: — ^General 
Buxfaee, especially eljrtra, more depressed and more widely oval, the pronotum 
more convex, elytra striate-punctate; the colour of elytra much brighter. It is of 
quite different form from the sub-cylindrlc eiriato-pmetaia^ Mad., with more even 
striation and smaller punctures. It is not very near any of the 30 species re- 
cently described by Qebkn under the preoccupied name ChariotUca (see These 
Proc., 1914, p, 78) from Papua. 

Type in CoU. Carter. 

APTBttorHJflCA pitncwpxnnis, n.8p. (Text-fig. 9.) 

Robust, ovate; head, pronotum, underside* and legs nitid black; antennae and 
tarsi reddish, elytra violaceous with cyaneous tints near base and suture. Head: 
epistoma impunctate, forehead finely, sparsely punctate; antennae gradual]^ 
widdung outwards, joint 1 concealed by canthus, 7-11 koreaaingly transverse, 11 
longer than 10. Frothoraaf transverse and convex, apex and base sabtruneate, 
front angles depremd and widely rounded off; hind angles acute, emphasixed by 
the meeting of the basal and lat^ margins; widest at imddle, sides w^ i^unded, 
subsinuate behind; a narrow, raised lateral border; a transverse dapxeemon within 
basal margin; disc microscopically punctate. Seie^eUum aimiate-lriatiguiar. 
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Elytra of same widtJ) as prothorax at base, convex and oval ; striate-punctate, with 
8 rows of large punctures connected by shallow striae, besides a short seutellary 
row of about 3 punctures; seriate punctures not very close, 4 punctures (two in 
adjacent rows) forming a square, intervals flat and zmpunetate. Gular region 
transversely striolate, sternum and abdomen finely punctate, the metasternuin and 
first segment of abdomen with fine longitudinal striolations. All tibiae a litthi 
curved, hind tibiae of male strongly so. Dimensiomt: 14 x*B mm. 



Figs. 8-10. 

8. Nycto^oilus craanm* 9. Apterdtheca punctipenniSf c?. 

10. Nototrintm hackerl, 

Hab. — South Queensland, National Park (Mr. H. Hacker). Two examples 
{df 9) form another of Mr. HackeFs discoveries in tins prolific region;* This is 
the tUrd known species of a genus lately separated from CkaHotheca by Qcbien 
(B^sultats de Fexpedition scientifique N^erlandaisc k la Nouvelle Guin4e, 1920, 
p. 348), under its present title. It is readily distinguished by colour and elytrnl 
sculpture from A. amaroidea Pasc. and A. b^sti Blackb. Vide infra), the punc- 
tures in the elytral series being as large as in Emydhathm punctipennia Pase. 

Types in Queensland Museum. 

TJie three species may be thus separated : — 

A. Pronotum, legs and underside black. « . 

1. Elytra iridescent (purple-cyaneous) ; very finely striate-punctate. 

amaroidea Pa»c. 

2, Elytra deep violet (loss nitid than 1), strongly striate-punctate. 

punctipennia, n.sp. 

AA. Pronotum, legs and underside blue. 

Elytra fiery coppery. .. beati Blackb. 

(Blackburn deduced from Pascoe's omission that the elytra of amaroiilea wwe 
not striate. I have a cotype, however, from Liaard Is., given in exchange at the 
British Museum, which shows a fine striation, containing small punctures). 

I have already noted (Proc. linn. Soc. N.6.W., 1911, p. 215) the differen- 
tiation of the two groups Otrintue, I now propose the generic name Noto^ 
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trintufi for the reception of 0, Jack^om Cart, 0, siriattts Cart and 0, acaeknm 
(^art., of wffieh the first is the genotype. 

Nototbintus (gen. nov. Adeliinarum). 

■ 

Near but separated from it by the flatter, non-cylindrie form, pro- 

thorax trapezoidal or sub-cordate; widest near apex, base truncate or lightly 
arcuate, hind tarsi 15ng. Elytra sulcata. In Apa«/«““another allied genua — the 
apex of pronotum is not emarginate, the front angles depressed and rounded, 
wiiile in ^ototrintm they are more or less explanate and emarginate, and quite 
sharply emarginate in Otrlnlm, The following adds anotlior species to the 
group . 

NOTOTBINTUS HACKEKl, ll.Sp. (Toxt-ttg. fb.) 

Oblong ovate, subnitid black; auteimaa and tarsi piceous, the latter clothed 
beneath with red tomentum. Head strongly, not closely punctate, eyes rather nar- 
rowly transverse, antennae extending to base of prothorax in the male (not quite 
so far in tlie female); joint 3 half as long again as 4; 4-10 oval, very slightly 
progressively enlarged, 11 longer than 10, ovate acuminate. Proih<^rm'\ apex 
arcuate, anterior angles sub-rectangular with the extreme apex blunt, 
base truncate, posterior angles defined and obtuse; sides arcuately con- 
verging from near apex, subsinuous near liind angles; all angles a little explanate, 
tl}e explanation extending narrowly along sides, extreme Imrder narrowly raised 
throughout; a fine medial line clearly cut, whole disc clasely and finely punctate* 
Scutelhim rather widely triangular. Elytra oblong ovate, shoulders widely 
rounded, epipleural fold well raised in tliis region; suleate, with 10 rather deep 
sulci, including the extreme lateral one, intervals carinate towards base and apex, 
and becoming sharper laterall>’, everywhere convex. Underside smooth and nitid, 
iiind tarsi having first and fourth joints subequal in length. DimenHions: 16-17 
X 5.5 mm. 

i/ah.— Queensland ; National Park (Mr. H. Hacker). Five examples sent by 
Mr. Hacker show the largest and most nitid of the four species. The single male 
differs from the female in having greatly enlarged front tarsi, widened tibiae, the 
bind tibiae rather strongly curved and in having longer antennae. I am pleased 
to name this insect after the enthusiastic and capable entomologist who is doing 
such admirable work at the Queensland Museum. 

Types in the Queensland Museum. 

The following table will distinguish the four known members of the genus. 

Nototrintus* 

1-3. Colour opaque brown-black. 

2. Pronotum suboordate, elytral intervals sharp, 12-14 mm. long, striatua Cart. 

3. Pronotum narrower, elytral intervals rounds, 16-17 mm. long, ^acksoni Cart. 
4-6. SuMaee nitid. 

5. Colour brown -black, elytral intervals clearly punctate. 13-15 mm. long. 

aeaofCfisi^ Cart* 

6. (colour black, elytral intervals impun<!tate, 16-17 mm* long, kaekeri, n.sp. 

JV.B. — All four species are denizens of tlic dense brush of the regions limited 
by the Bellinger River and the Queensland National Park, MaePherson Ranges- 
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^ Licinoma punoticeps^ n.sp. 

8ubcy]indric, nitid black, labrum, palpi, antennae and tarsi red, apical joints 
oii antennae pale red. Head wi tli epistoma unusually elongate, its sides obliquely 
narrowed to front, the whole forehead and epistoma very coarsely punctate, an- 
tennae with joint 3 a little elongate, 440 moniliform and slightly enlarging out- 
wards, 11 much larger and pear-shaped. Prothorax: apex and base subtruncate, 
anterior angles feebly emarginate and obtuse; widest before middle, sides lightly 
rounded and narrowly margined, disc strongly and unevenly punctate, the punc- 
tures smaller than on Iiead and becoming finer near middle, a foveate impression 
towards each side; without sign of middle line. Scutellum small. Elytra slightly 
wider than prothorax at base; striate punctate, the striae ivide and deep, almost 
concealing the punctures; intervals flat, very minutely punctate but not setose, 
the hst, 3rd, 5th, and 7th wider than the rest. ProHternum and sides of mesa- 
sternum coarsely, motasterrmm and abdomen ftnely (the apical segment densely) 
punctate. Dimemiom : 11 x 4 mm. 

f/ah.— New Soutli Wales : Bowral. A single specimen probably taken by the 
late Mr. Helms, is clearly differentiated from its nearest ally monticola Blaekb. 
by its elongate head and the unusually coarsely punctate head and pronotum in 
combination with flat, non-setosc elytral intervals of unequal width. 

Type in Coll. Carter. 

LiCiKOMA UMBIUCATA, n.sp. 

Cblong oval, pale bronxe, sulmitid, underside, logs and apical half of an- 
tenime nul, basal half of antennae, tarsi and upper part of tibiae testa^^eous. 
Head finely punctate, epistomal suture arcuate, antennao with basal joints linear- 
ovate, G-11 gradually enlarged, 11 not mmdi larger tlmn 10. Prothorax arcuate- 
einarginate at apex, base sub-truncate, sides rather widely and evenly rounded; 
anteiior angles a little rounded and subacute; posterior obtuse; disc with fine, 
close, shallow punctures, two foveate depressions neor middle, one on each side 
of middle line, tlie latter lightly impressed at apex, widening into a 
pear-shaped fovea at middle, thence obsolete. ScuteUum triangular. Elytra 
ovate, widest about middle, shoulders obsolete; striate-punctate, the striae well- 
marked, the seriate punctures small and close, intervals quite flat, the 3rd, 6th, 
7th and 9th with umbilicate nodules; in general * each bearing a coarse spinose 
obliffuc bristle; the 3rd having about five, the 5th about seven, the 7th about 
eleven, more or les.s evenly spaced, those on the fltb appearing in outline at the 
sides, Underside finely punctate: hind tarsi with basal joint about as long as the 
rest combimKi. Dime^one: 8 x 3 (-|-) mm. 

iiah.— Dorrigo (Mr. S. W. Jajckson). A puziling species that on a strict 
interjjretation of Pasooe's phrase **protiiorax apice baud eraarginato'' would re- 
quire separation from Licinoma^ It, however, accords with the gemis in other 
lespectH, while the extent of “emargination" depends somewhat on the point of 
view. The “arouation” is slightly deeper than that of I», aerea mihi aa shown in 
figure (These Proc., 1920, p, 242, flg. 8).dq iCpio uaai nxptjp am jo dAu^dinas aqx 
oompa^ with that of the Tasmanian L. nodahaa Champ.; but in this species is 
feeble, chiefly confined to tlw; api<^al region, and unaccompanied by setae. 

Type in Coll, Carter, 


The unusually coarse spinose bristles are apparently easily abraded, since 
they are irregularly absent from some of the nodules. 
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CBAi(K>PTmm tvmv8, n^p. 

Robust, oval, oonvex; beadt pronotam, underside and legs nitid black, an- 
tennae and tarsal clothing black; elytra bumidbed, pale' greeniah^opper, very 
brilliant. Head: eyes separated by space nearly equal to the diameter of one 
eye; antennae robnstf little enlarged externally, 3rd joint proportionally longer 
than in affinie Bless. ProtAorar: apex lightly axenate, base sub-truncate, front 
angles depressed and very wide, posterior acute, sides gently arcuately narrowing 
from ba&e to apex; disc very dndy sparsely punctate, medial line smooth. 
RoiUelhim bloiok, nitid, equilatero-triangular. Elptra strongly widened at shoulders, 
thence sub-parallel to apical third; minutely striate-punctate, the fine shallow 
striae only seen by dose scrutiny, the seriate punctures much smaller than in 
affink Bless, or aparsus Blackb.; intervals fiat and impunetate; metastemum and 
abdomen finely strigose. Dimenaions : 14.5-15 x 8-8.5 mm. 

Hub * — Western Australia: Beverley (Mr. Tepper, Junr.), and N. Territory. 
A robust species after the manner of affinia Bless, and aparatta Blackb.; nearer 
the latter, but distinguished by the larger form, the extreme brilliance of its sur- 
face and the absencfo of any sign of intm^stitial punctures on the elytra. 1 have 
had the speciee long under observation, but, not having dearly identified sparsu* 
until my recent visit to the British Museum, had left it undescribed till now. 
The colour of elytra is elusive and apparently uniform, or nearly so, but the 
metallic reflections are decidedly greenish, and there is an entire absence of 
purple. Two examples, including the type in Coll. Carter, one in the British 
Museum, others in the South Australian Museum. 

CHALCOPTERUS PRAKTEKMISSUS, U.Sp. 

Elliptic, convex; head, underside and appendages black, pronotuin and elytra 
green, with metallic purple sheen near hind angles of pronotum, also on humeral 
callus and sides of elytra. Tarsal clothing ydlow. Head closely and rather 
strongly punctate, eyes bordered by sulcus, separated by about the length of 2nd 
joint of antennae; antennae enlarged towage apex, joints 4-11 subequal in 
length. Prothoroici apex arcuate, base bisinuate, sides well rounded and converg- 
ing to apex, all angles obtuse; disc irregularly and rather coarsely punctate, the 
medial Une and a few small irregular areas more or less laevigate. Elytra re- 
gularly elliptic, considerably wider than prothorax, humeral callus prominent; 
seriate-punctate, punctures in striae near middle very much as in C. aiaaragduius 
F. but much less diminishing in sixe towards apex than in that species; intervals 
flat and strongly punctate (as in C. vortobtks Bless.). Underside striolate. 

: IS x 7 xom. 

Hah. — ^N. Queensland (Kuranda). A special long overlooked in my collec- 
tion, Buperfloially like green examples of aiswagMm F., but an examination 
at once shows the following distinefions ; Form more regularly elliptic (in 
smorapdolus the etsrtra are ovate with the big end at base) ; eyes less dose, ocular 
sulcus present, punctures of pronotum and elytra} intervals much stronger, seriate 
punctures well-marked to extreme apex; tarsal clothing yellow. The species 
should be placed in my table (Trans. Boy^ Soe. 8. Aust, 1918, p. 31) after 
rust»cti« Blackb. cupreus F.) from which it differs in small^ sixe and Its 
strong interstitial punctures. 

Type in CoU- Carter. 
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SXBONGVLIUM VKRTEBRALE^ n.8p. 

Elongate, jsubi^ylindric, glabrous; Load, pronoliini, aeuielliiai, tbe greater part 
of elytra and underside metallic peacoek'bJue (in one example head and prono^ 
turn dark metallic green); elytra with suture, base and margins red, this colour 
varying in extent, but generally covering one elytral interval at suture and sides 
and widening towards base and apex* Underside of head, coxal regions, epi- 
pleurac and margins of abdominal segments more or less red or suffused with 
red, antennae and legs blue-black, tarsal claws yellow. Head: labrum prominent, 
forehead coarsely, epistoma more densely and tlnely punctate, eyes moderately 
prominent, widely separated, in c? by the width of an eye, in 9 more widely 
separated. Antennae extending beyond base of prothorax when at rest, joints 
l-li short anti stout, 3-6 sub-liuear, 3 shorter than 4-5 conjoined, 6-10 subconic^ 
of equal length but widening outwards, 11 oval, us long as 10. Prothorax trans- 
verse and sub-depressed, apex and base sub- truncate, all angles rounded off, the 
anterior widely so, sides variably widened, in c? examples nearly straight or 
feebly subangulateJy widened near middle, in 9 more widely rounded, a raised 
border tiirougl^ut, showing moic prominently /it apex and middle of base, medial 
line sometimes indicate<l by short depression near middle and absence of the 
coarse, irregular punctiiration elsewhere displayed on disc. SciUellum arcuate- 
triangular, the apex itmnded off, impunctate. Elytra considerably wider than 
prothorax at base, slightly widened behind middle, shouldera rather acjuarely 
rounded, strongly striutc-punctatc, with nine ileeply cut striae, besides a shorter 
scutellary stria, containing rather large, irregularly-spaced punctures; intervals 
convex and impunctate, underside almost smooth, the abdomen with light shallow 
punctures, the ot>isterna with u few larger punctures. JHmensiom: 8-9 J x 24-34 
Wn, 

Hah * — North Queensland (Oooktown, Kuranda, Mackay, etc.). A common 
species found in most collections (11 examxiles now before me) that 1 have 
hitherto considefed aa PseadO’-strongylium mridipenne Kraatz. The latter species, 
however (described from a single example) possesses the following cliaraciers 
inconsistent with this determination : “apex of antennae reddish, “joints small 
and threadlike,” “eyes almost adjacent,” “tibiae at base and thighs red” (trans- 
lated from German). Some examples are almost entirely oyaneous, this colour 
varying fi*om green-blue on head and pronotum to bright violaceous on elytra, in 
old specimens beciouiing dingy, while the amount of red is variable. The ap- 
pendages, except tarsal elaws and scutellum, arc in all cases dark. 

Type in CoU. Carter. 

EBENOUTS n.8p. 

Oblong, subeyiindric; head, pronotuin, .underside and legs nitid black, elytra 
green and purple (the former colour prcdoAimating on the middle area), an- 
tennae piceous, tarsi red. Jfeod minutely punctate, strigose on basal ridge, eyes 
almost contiguous, the interspace in apical half of J narrowly lineate, thence 
triangtdately widwaing behind; in 9 the interspace is twice as wide in front and 
much more rapidly widened behind; in both sexes the widened interspace im- 
pressed; anteimoe long and slender, joints 3-11 successively shorter and slightly 
wider. Prothorax subquadrate, wider than long and rather wider in front than 
behind; base and sides nearly straight, narrowly margined throughout, an- 

terior angl^ rounded, posterior rectangular; disc with fine, shallow punctures, 
with an area of larger punctures near middle of base, medial channel lightly im- 
pressed (more stroni^y so in 9) on basal half. SautaUum equUatero-triaiigular, 
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punctate. Elytra considerably wider than prothorax at base, shoulders angulate, 
sides sub-pai*aM ; seriate-punctate, the first two rows of punctures in sub-striate 
depressions, intervals impunctate and slightly convex, the two first more strongly 
so; the punctures round, moderately large and regular. Frostemum sulcate. 
abdomen finely punctate, post-tarsi with 1st joint shorter than the rest combined. 
Dimensipm ; <!. 12-13 x 4-4i mm. ; ?. 13 x 5 mm. 

Hab, — Moa, Banks Island, Torres Straits (Mr. W. McLennan). Two cT and 
one $ in the Australian Museum, presented by Mr. H. L. White, show an evident 
ally of E. vernicatus Fairm. and E, atih^viridis Gob., both from New Guinea. Ite- 
sides differing in colour from both, the former is said to be sulcate Iwjtween the 
eyes, the pronotum **multi-impresso,^' and elytral punctures “apice obsoleto''; 
from the latter it is separated by closer eyes and elytral punctures not at all in 
pairs. E, wollaiftoni Blair is larger hter alia. I liave named it after the great 
naturalist whose name is associated with its habitat. 

Type in Australian Museum, 

Ebenoiats MiNOw, n.sp. 

Oblong, subcylindric ; bead, pronotum, underside and )egs black, the two first 
subnitid, the two last nitid; elytra blue, sometimes tending to purple with purple 
and golden metallic gleams near apical declivity; antennae, palpi atid tarsi red. 
Head impressed on front, densely and finely punctate, intereye-space in d* about 
the length of Ist antennal joint, in 2 rather more distant ; antennae slender, extend- 
ing beyond the base of prothorax, joints on basal half aubiinear, widening and 
growing shorter outwards. Prothorax: apex and base truncate, sides nearly 
straight, slightly wider in front than behind; the anterior angles obtuse and a 
little blunted at tips, posterior angles sharply rectangular; disc densely and finely 
rugose-punctate, the narrow lateral margins not visible from above; transversely 
impressed near basal margin, medial line not indicated. Scutellum triangular, 
punctate. Elytra wider than prothorax at base, aboulders sub-angulate, but 
rounded; sides parallel; striate-punctate, the seriate punctures round, large, rather 
close and regular; intervals impunctate, generally fiattish, so;n© intervals towards 
sides and apex lightly convex. Stomal regions densely, the abdomen closely and 
finely punctate; post tarn with first joint about as long as the rest combined. 
Dimensiona ; 7-7.5 x 2-2.5 mm. 

J/a6. — Moa, Banks Island, Torres Straits (W. McLennan, in Australian 
Museum, presented by Mr. H, L. White). Several examples recorded as at- 
tracted to light by Mr. McLennan ; both sexes evidently present amongst the nine 
specimens dosely examined, which show little variation of colour or size, Its 
small sixe separates it from any described species, while it is further distinguished 
from the species having a black prothorax and coloured elytra by its densely 
rugose-punctate pronotum. 

Type in Australian Museum. 

The genus Ehenolm Fairm., with genotype E. vemicatu$ Fairm., segregates 
a special group of the lieterogeneous and numerous Strongyliinae that appears to 
have its zoo-oentre in Papua. It probably includes some of our Australian 
species, especially S. maeleaiji Pase,, with which Mr. Blair compares bis 5* 
hstonin and wduch Gebien has recently placed under Ebmolus, while describing 
six new species from New Guinea, The chief characters appear to be: eyes closer 
antennae long and slender, prothorax subquadrate, its sides margined, prostemum 
sulcate, body oblong, non -gibbous, the shoulders angulate without tuberosity. 
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CISTELTDAE, 

Jiomotr^sis {Allecula) flavicornis Mael.-- Since the Australian species of 
AUecAila are now niergfMl in Homotriffik the name ni€icleayiy given by Borchmann 
in the Junk catalogue to this species, is superfluous. There is a black variety of 
this, commonly found round Sydney, as well as the typical brown form. Possibly 
the brown colour shows immaturity. 
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NEW TEILOBITES FROM BOWNING, WITH NOTES ON ENCBINUBU8 

AND COlWANIA GABDNEEL 

By John Mitohkll, late Priueipal of the Technical College and School of MineB^ 

Newcastle. 

(Plate X.) 

[Read 20th March, 1924.] 

Introduction, 

In 1907 the late General A. W* Vogdes, an eminent authority on trilobites, 
gave a complete history of the genus Encrinurm (Trans, San Diego Soc. Nat. 
Hist; i. (2); 1907^ pp. 61-83) , and proposed its division into the genera Enorinwru$ 
and Cryptoni^uif, claiming that the latter name should be retained for the generic 
name of the group. If the rule of priority is to be followed strictly, the eiaim 
for Crpptonpmus appears unquestion^le, but the faet that Encrinurm has been 
in common use for some eighty years should be taken into consideration. 

The separation into Encrinurm and Crpptonymm depends on the presence or 
absence of spines on the geual angles: those forms with spines are placed in the 
genus Encrinurus, of which the generic type is Encrinurm pimctcUm; Crpptonp- 
mm is to include those forms having rounded genal angles, the generic type eug- 
gested being E, 'carioUms Brong. As far as the proposed genera and generic 
types are concerned, the present writer agrees with these divisions, but considers 
the features on which the separation of the genera is based are not of generic 
value; he admits that the separation may be useful in practice. If spines on the 
genal angles be accepted as features having generic or subgenerio values, then 
several old-established genera are open for similar generic division. Should 
Yogdes^ proposed classification of Encmunis be accepted, all the Australian 
species recorded up to the present time would have to be placed in Cryptonymusf 
for they all have rounded genal angles. 

It has occurred to the writer that a division of the group might be effected 
on well marked and constant pygidial cbaraeteristics, via: — ^the continuity or 
discontinuity of the rings of the atis of the pygidium. Under this eiassification# 
those species of Encrinurm having continuous axial rings on their pygidia would 
be placed in the genus Cryptonymm, and have Cryptonymm (Enorinufm) 
variolaris for the generic type. Such as have the axial rings of their pygidia dis- 
continuous or medially interrupted, wholly or in part, would form the genus 
Encrinurm, the type species being Enerinuruc punetaius. 

Adopting this classification, the following Australian species would be in* 
eluded in Cryptonymm X — i^. ethcridgei E. and M., E, dm/j^oomnsk E, and M.| 
together with Cryptonymm fiatynotm, C, kicerim, C. rohmtm, C, peremnutatmf 
and C» mgmtm, described in the present paper. In the genus Euoriitiwiui would 



BT JOHK MITOHKIiL. 


4T 


be placed E, mitcheUif E. ^ilverdalemiSf E. bowningemU, E, roihweUae^ and the 
specif E, frontaUs here described. The solitary E. (C.) would find its - 

resting place in Cryptonymut^. 

The writer is aware that to establish a genus on a feature of the pygidium 
of a trilobite is exceptional; but in the present case, the separation of the genera 
under discussion, on the lines stated by him above, seems sound and reasonable; 
and especially does it appear so, when the dassiflcation is applied to the Aus- 
tralian species. Also, seeing that the genus Encrinwrus itself is established on a 
feature of the pygidium, it seems reasonable, if further division becomes neces- 
sary, to use spme well-marked pygidial character, as is proposed above. 

The general chaiacters for Encrint$rus would remain as they have been here- 
tofore recognised. The genus Vryptonymus would have a bead-sliield and thorax 
of the types common to the Encrinuridao, and its separation from EnermuruR 
would depend on the interrupted or continuous rings of the axis of the pygidium. 

In the following pages eight new species of trilobites from the Bowning 
(Bounyongian) beds of New South Wales are described and figured. Two of 
these (one doubtfully) are pimped in the genus Brontem {(xoldius)* Six new 
species are placed in the genera P'ncrinurm and Cryptonymm. Up to the pre- 
sent, no less than ten species of Eticrinurm have been recorded from Now South 
Wales, four {E, punctatus Brunn., E\ barranM De Kon., E, (Oromws) bohemiem 
and E. murclmoni De Kon.) bv Di‘ Koninck (Foss, Pal. Nouv. Galles du Sud, Pt. 
I., 1876, pp. 49-55, PI i., figs. 8, 9, 9a-6.). 

When dealing with the Silurian Encrinundae of New South Wales, the late 
R. Etheridge, junior and the writer expressed certain opinions with reference to 
the correctness and value of these determinations of De Koninck (Proc. ^nn. 
Hoc. N.8.W., xl. (4), 1915, pp, 651-654) ; and the present writer ia unaware of 
any reason why the opinions then expressed should be altered. By the addition 
of the species of Encrinurua and Cryptonymm (or Encfinurm alone) dealt with 
in the present paper, the .species of these genera have been increased to a greater 
number than has been r^orded fron* New South Wales for any other genua of 
trilobite; and still, to the writer^s knowle<lge, there are fragments of new species 
of these genera awaiting description. 

In Europe and North America, Encrmi*ru», stma lot,, is practically eonfined 
to the Ordovician and Upper Silurian systems. In New South Wales, species 
occur from the base to near the top of the Bounyongian beds and, up to the 
present, the whole of this fonnation has been considered to be of Upper Silurian 
age. Recent study, however, has led the writer to conclude that the uppermost 
beds, at least, are of Lower Devonian age; and in these beds Encrinwrm is not 
known to occur. The Yarralumla beds are the equivalents of the Lower Trilobite 
beds of Bowning, as are also, in part or altogether, the Bade Creek beds of the 
Tarlo River. The age of the Duntroon beds^ has not yet been satisfactorily solved, 
but, in the opinion of the writer, they are older than those of Bowning. It may, 
therefore, be taken as approximately correct that, in New South Wales, and in- 
deed in Australis* Enerinums (including Cryptonymus) is confined to the Upper 
Silurian and older formations. 

Family ENOBINUBXDAB. 

CsTWDKYKUS PLATYKOTUs MHchcll. (Plate X., fig. 1.) 

The speeunen available has the anterior portion of the head-shield and a 
small part of the tip of the pygidium missing. The head-shield is subsemi-elUptic, 
ite surface being densely tuberculate, with medium to small tubercles; the surface 
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oi* lliP gJabella is remo\^ed, Joaving tLe greato* part (»f the Jiyp<>stonia exposed ; the 
iKek-iurrow is narrow and iJI-deHned. its Jaterai extensions wide and distinct; 
neck -ring and its lateral extensions similar lo a tboraeie segment; fixed eheeks 
Jfjj’ge, the wings unusually wide postero-antoriorly* densely tubereulate, the 
tiibei'eles being arranged in nearly regular rows; eyes placed well forward and 
outward. Thorax much wider than long (25:15 approx.), smooth; axis spindle- 
shaped, widest at the third and fourth rings, mildly convex, each ring aubtuber- 
culate at its bases; axial furrows deep; side lobes almost horizontal between tlieir 
origin and their fulcra, thence steeply deflected; an indistinct tubercle at the 
fulcral point of eacdi ])leura; terminals of the pleurae strongly imbricate and 
curved forward. Pygidiurn triangular, moderately convex, about two-thirds as long 
as wide (13:20); axis inilrlly convex, rings continuous, about twenty-two in num- 
ber (on the specimen there are nineteen, but a part of its end is broken off) ; 
medially there are five inconspicuous tubercles; the junction with the thorafde axis 
is <juite gradual. Pleurae of the side lobes are 9 to 10, each, except the first, 
slopes gently from the origin to the margins and ends in ploughshare-like edges, 
having a fairly strong backward curve. 

On a casual inspection this may easily be taken for E. mitchelU; but from 
that species it is separated by (1) the great size of its fixed cheeks and their alae, 
(2) the continuity of the axial rings of its pygidiurn, (3) the gradual merging 
of the thoracic axis into that of the pygidiurn, (4) the more forwai'd position 
of the eyes, and (6) less convexity and prominence of the axis. From E. boumng- 
emis and E\ silverdalenak E. and M., it is easily distinguished. In the size of 
its fixed cheeks and forward position of the eyes it resembles E, rothu>eUae; but 
differs from that species, widely in other respects. 

The outstanding features of the species are the large fixed cheeks, anterior 
and lateral position of the eyes, general low convexity, continuity of the axial 
rings of the pygidiurn, and the indistinctness of the medial tubercles of the pygidial 


axis. 


-Bowning Creek, Lower Trilobite beds. 


CRyPTONYMUs ikcKRTUs, n.sp. (Plate x., fig. 2.) 

Of tliis species only the pygidiurn, w'ith two complete tlmracic segments at- 
tached, is known. The description of the pygidiurn is as follows: Triangular, 
about two-thirds as long as wide, fairly well inflated, smooth or nearly so. Axis 
prominent, convex, made up of numerous rings (more than twenty), ending 
bluntly short of the posterior margin, subtended by a pair of pleural segments, 
its greatest spread approximately equals one-fourth of the greatest width of the 
pygidiurn (6:19) ; its junction with the thorax is quite gradual, along the medial 
line there are faint traces of two tubercles. Side lobes consist of twelve pairs of 
pleurae, convex, only the posterior three pairs strongly directed backw'ards, geni- 
eulation indistinct. Dwienstons: Length 13 mm., wi^h 19; greatest height of 
axis 5; greatest height of side lobes 4 mm* 

The present pygidiurn resembles, in general contour and pleural characters, 
E* howningen 0 is more than it does any othex.,^Attstralian species ; but from the 
pygidiurn of this species it differs in having twelve pairs of pleurae instead of 
nine, the axis ending short of the margin, and in its rings being eontmuous. 
These differences alone are sufficient to separate the two spedfioally. The pygi- 
dium of C. rbh^im mihi and the one under discussion agree in several features, 
but the former is densrfy, finely and evenly granulated, while the latter appears 
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to bo practically an^tb; the pleurae of the former are less in number and le«« 
prominent than those of the latter. The pygidinm of the latter does not posseas 
the distinct border which is present in the former. 

Loc. and Railway cutting near the Bowning railway station. Upper 

Trilobite Bods^ Bounyongian Series. 

Ckvptontmus bobustus^ n.sp. (Plate x,, flg, 3.) 

Complete form ovaj. Head-shield almost semicircular, densely tuberculate. 
Glabella pyriform, mildly convex, greatest Avidth equal to length, tubercles re- 
latively large and fairly even in sixe, not prominent, those adjacent to the anterior 
margin arranged subconeentrically, the posterior ones forming one or two trans- 
verse rows, the remainder irregularly plained. There are five pairs of glabellar 
furrows and, if such they may be called, the lobes are conspicuous, snbquadrate in 
shape and depressed, the posterior pair being inconspicuous; axial furrows deeply 
incised. The lobe-Iike tubercles of the fixed cheeks, corresponding to and op- 
posite those of the glabella, are prominent; nock- furrow inconspicuous, its lateral 
extensions across the fixed eheeks narrow and deep, neck-ring narrow, fairly pro- 
minent and granulated, its lateral extensions also narrow. Fixed cheeks well 
developed, wide between the facial sutures and the posterior fuirows, its granu- 
lation like that of the glabella, moderately inflated, lower than the glabella. Free 
cheeks large, inflated, lateral furrows and thickened borders conspicuous, the an- 
terior parts between the exits of the facial sutures and the axial furrows flat, 
wide and joining squai^ly. Eyes subellipsoidal in shape, sunken within their sur- 
rounding furrows, rather widely apart, the anterior tubercles, forming the circlets 
around the eye furrows, large, visual area depressed; posterior branches of the 
facial sutures run from the back of the eye in a slightly oblique curve; genal 
angles rounded; axial furrows conspicuous. Thorax transversely oblong, twice 
as wide as long, sparsely granulated. Pygidium triangular, much wider than long 
(30;18), finely granulated. Axis gently convex, medially subdepressed ; rings ap- 
parently twenty-four in number, continuous, segmented portion ending, bluntly 
before the margin is reached, the remainder appearing to be joined to the pleurae 
of the side lobes; no tubercles visible along the \nedial line. Side lobes .made up 
of eleven pairs of pleurae, or perbape twelve, moderately convex, deflect mildly 
from the axial grooA^es, their backward curve is gentle and regular, anterior pair 
conspicuously faceted, tlieir marginal ends are chisel-like. Dimemions: Total 
length, 52; length of head, 16; length of thorax, 18; of tail, 18; width of thorax, 
34; spread of thoracic axis, 10 mm. 

This species shows some resemblance to E. tnUcheUi Poenite, but differs in 
quite a number of features as follows: The eyes of our species are wider apart 
and are ellipsoidal instead of circular, as well as less prominent; the tuberculation 
of the cephalon generally is coarser, less prominent and orderly arrang(*d; its 
pseudo-giabellar lobes are larger and more quadrate in shape; the spaces i)€tween 
the posterior brandies of the facial sutures and the posterior furrows of the 
cephalon are wider and these furrows are narrower in C, rohwftus; the part« of 
the free cheeks between the emergence of the axial grooves, and the facial sutures 
in front of the glabella are flat, not lobed; the axial rings of the pygidium are 
continuous; tubercles appear to be absent along the medial line of the pygidium. 
These differences appear to warrant its separation from E. tmtchelli. It may be 
noted further that the head of this species bears more than a passing resemblance 
to the head of (Crootiw) hohemiem Barr., but is easily separated from 
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that species. It is quite possible De Koninck made his deteipaination of the pre- 
sence of €• boheffUom in the rocks of New South Wales( Mem. Geol. Surv. N.S. 
Wales, Pal. No. 6), from a head of the present speoies, mistaking it for the 
Bohemian species. It is easily separated from all other J^orinurids which have 
come under the writer’s notice. 

Loc. and horinfon * — Limestone Creek, near GbodyePs hut, on the Yaas-Burmwa 
Bead, Parish of Bowning, County of Harden. Lower Trilobite Beds, Bounyongian 
Scries. 


Cbyptontmus pnaANNunATus, n.8p, (Plate x., flg. 4.) 

Pygidium triangular, moderately inflated, apparently smooth and wider than 
long (12:10). Axis very slightly convex, and very slightly elevated above the 
side lobes, from which it is separated by faint axial grooves; it possesses about 
forty-four oontinuous rings, reaches the posterior margin, greatest width 3 mm., 
or one-fourth of the anterior width of the pygidium. Side lobes show thirteen 
pairs of segments; the posterior inclination of the segments is mild and they 
terminate at the margin with straight edges; the deflection of the pleurae from the 
axial grooves is steep throughout and posteriorly almost vertical. 

The other parts of this species have not been determined; but the features of 
this pygidium are so clearly different from all pygidia of the genus which have 
come under my observation, that I have no hesitation in giving it specifle rank. 

Associated with this pygidium there occur several oephala and pygidia as 
well as some free cheeks which were referred to by the late E. Etheridge and the 
writer some years since; and it is possible that the oephalon and free cheek 
described and figured by these writers (Proe. Linn* Soc. N.S.W., xl., 1916, PL 
Ivi, figs. 7, 9) belong to the species now under discussion. The free cheek in 
question was then placed with E. etheridgei, but evidence now available discloses 
that it does not belong there, because the facets of the eyes are very fine and 
numerous, while the facets of the eyes of E, atkeridgei and of the Bounyongian 
Enerinurids generally are relatively few in number, large in size and less conioal 
in shape. 

Loc. — Garnett’s farm, three miles west of BoWning township. 

Crtptontkus AKOXJSTcrs, n.8p. (Plate x., figs* 5, 6.) 

Pygidium (testless), which is the only part known for certain, acutely tri- 
angular, finely granulated, high anteriorly, and s^irongly drooping posteriorly, 
longer than wide. Axis made up of some 39 or more continaoug rings, narrow, 
its anterior width being one-fifth of the anterior width of the pygidium, reaching 
to the margin, ending bluntly; axial grooves faint Side lobes made up of twelve 
pairs of pleurae, the first pair only being genieulated, the others deflect strongly 
from their origin to the margins, and all havet an increasingly oblique direction 
posteriorly. The axis is very prominent anteriorly, but gr^ually becomes less 
so posteriorly, until before the margin is reached it is inconspicuous* Dimensions: 
Length, 13; width, 10 mm. 

The outstanding features of this pygidium are its narrowneas; steepf ad- 
pressed sides; narrow, anteriorly elevated axis; few and ineonapieuouB tubei^es 
along the medial line of the axis. It is plain, from the axis of this pygidium^ 
that the aada of the thorax of the species ivould be narrow, and also that the 
glabella would be narrow, at least posteriorly; and such a glahellA was obtained 
irom Gumett’s selection, imd tentatively plae^ (Proe. liu. Soc. N.S.W., xl., 
3916, pp. 672, 678, PL Iv., figs. 7, 8) with E, 0 t^kmdgei B. and M. because of its 
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resemblance to the oephalon of that species, and there, for the present it most 
remain. 

It must be noted too that the pygidia previously figured {loc, oit, pp, 673, 
674, PL Iv., figs. 9, 10) resemble, in several particulars, the one under review, but 
they are approximately as wide as long, with wider and inoonspicaous axes, and 
thirteen pairs of pleurae. 

It may be pointed out here, that the pygidia from Ghimett's selection are of 
different types from those of the trilobites from the adjacent Bounyongian Series. 
This probably indicates some difference in the geological horizon of the two 
places, 

Loc, — Q-umett's selection, west of Bowning. 

Enorinubus frontalis, n.sp. (Plate x., %. 7.) 

Only a cephalic shield, minus the free cheeks, is known. The specific charao* 
ters are : — Glabella subpyriform, front margin semicircular, width in front greater 
than the length, tuberculate, tubercles varying in size, arranged subconcentrically, 
except for a row in front of the neck furrow which is transverse ; on each side are 
four conspicuous tubercles (possibly there were five originally), some of which 
are surmounted by a smaller one and separated from each other by pronounced 
pseudo-glabellar furrows; neck- furrow narrow and deep, its lateral extimsions 
also deep ; neck-ring strongly arched, bearing a conspicuous tubercle at each point 
of origin and between these are a few inconspicuous ones; lateral extensions 
narrow and prominent, bearing a few faint granules. Fixed cheeks of moderate 
size, inflated, nearly as high as the glabella, tubercles in oblique rows, separated 
from the glabella by deep axial furrows; eyes circular, facets rather large, visual 
surface depressed, distinctly separated from the cheeks by a well defined furrow. 
Facial sutures of the usual character for the genus. Free cheeks unknown. 

This fragmentary head resembles Encrmunts mtcheUi more than any other 
Encrtnuru8 known to me; but it differs from that species in having the glabella 
wider than long; the eyes wider apart; an additional row of tubercules betwe^ 
the eyes and the axial furrows ; the neck furrow and its lateral extensiqns deeper 
and the latter at least narrower; fixed cheeks more inflated; glabellar lateral lobes 
and furrows more distinct ; glabella more tumid and its tubercuiation more crowded, 
irregular and prominent. These differences are ample to separate these two 
species. It also resembles E. punctaim Bronn. more closely thim does any other 
Australian Encrinurid. 

Loc. and bomoti.— A quarter of a mile south of the Bowning public school. 
Associated with Dolin&nitcs (jETawswannta) mcHdiantts E. and M., D, loomesi, etc. 
This is the only Encrimrus which has been obtained from the Middle Trilobite 
Beds of the Bounyongian series. 

CRYFroNYMUS (Enorinubus) duntroonensib B. and M, (Plate x., figs. 10, 11.) 

EneHnutu 9 di 0 ntTooHBn$i 8 f Proc. Linn, Soc. N.S.W., xl., 1016, 670-1, 674, 675 
(6 and c), PL Iv., figs. 13, 14, PL IvL, figs. 11, 13. The two pygidia, previously 
described (tod. oft) and thought to be specifically distinct from the eephalon 
described as E, d!*»#roononsw, are now regarded, with an additional two specimens, 
as belonging to the same species. The axes of two of the four pygidia under 
examination appear to have suffered compression. The following is the descrip- 
tion of the normal pygidium : Triangular, slightly wider than long (8:7), granu- 
lation faintly indicated. Axis moderately prominent, rings thirty or more, con- 
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tmuouB; posteriorly tiie axk droops steeply and ends at the margin closely in* 
vested by the terminal pair of pleurae; axial grooves faint. Side lobes strongly 
inilated^ fulcra close to the axial .grooves^ from thence the lobes deflect almost 
vertically; each pair of pJerorae from the second to the ninth pair posteriorly 
has a decided /-like shape; apparently there are twelve pairs of pleurae; certainly 
eleven, ending at the margin with a straight edge, and the whole pygidiam has 
the form of an equilateral triangle. Dimensions: Length, 7; width, 8; height, 3; 
anterior spread of axis, 2.5 mm. A compressed specimen has lenf^h 7, widtli 6, 
spread of axis 2 mm. 

That the pygidia formerly referred to (loc. cit.), and again described above, 
belong to Encrinurus dtmtrooneTisi^ seems a reasonable conclusion because they 
are the only pygidia found associated with the ceplialon on which the species was 
established, and the glabella of the type cephalon is narrow, and consequently, the 
axis of its thorax and pygidium must also have been (nnusually) narrow as is 
the case with the pygidia under notice; for these reasons I place them with that 
species without hesitation. 

The pygidia of Silurian age from Europe most closely resembling these now 
under notice, are those of Enerinurm seehachd Schmidt, which agree in shape, 
proportionate length to width, and number of rings in the axes; but the local 
ones have a larger niunber of pleural segments, and these slope much more steeply 
from the axial grooves to the margin than do those of E, seebaehi. 

Loc, and horizon , — A small creek near Duntroon homestead, Parish of Can- 
berra, County of Murray. Upper Silurian or perhaps older. 

Encbinurus MiTOHKiiU Foerste. (Plate x., figs. 12, 14.) 

Encrinurvts mitchelU Foerste, Bull. Sci. Lab, Denison Univ., iii., Pt. 2, 1888, 
p. 124, PI. xiii., figs. 2, 3, 20. — (?) Cromu$ mmehisoni De Koninck, Foss. PoL 
Nouv. Qalles du Sud, 1876, Pt. 1, PI. 1., fig. 9 (exclude figs. 9a and 9h). — E» 
mitchelli Etheridge and Mitchell, Proc. Linn. Soc. N.S.W., xl., 1915, pp. 657-662, 
PI. liv., figs. 1-5, PL Iv., figs. 1-3, 16, PL Ivi., figs. 2, 10, PL Ivii., fig. 9. 

A careful study of a large number of specimens of this species enables me 
to add an important point or two to former descriptions. In the original des- 
cription by the late R. Etheridge, junior, and Mitchell the axis of the pygidium 
is said to terminate mucronatcly and to possess twenty-six rings; but instead of 
that some well preserved pygidia show that it ends in a fairiy fine, rounded point 
in front of the submucronate terminal formed by, the coalescence of the last pair 
of the pleurae; and that it bears thirty-two annulations, or more, in mature 
specimens, also, in the description referred to, doubt was expressed whether there 
were ton or eleven pairs of pygidial pleurae. It may now be stated definitely, 
that in all specimens of the species which do not exceed 1^ inches in length, the 
pygidial pleurae consist of ten pairs and for mature specimens which reach a 
l^gtb of two inches or a little more, eleven pairs is the normal number. 

ENORiNtJRUS siiiVEHDAtKNSis Etheridge and Mitchell. (Plate x., fig. 13.) 

Encfinufus silverdalenais E, and M., Proc* Linn. Soc. N.8.W., xL, 1915, pp. 
665-667; PL liv., fig. 11; PL Iv., figs, 4, 9; PL Ivi., fig. 4, 6, 6; 14; PL Ivii., figs. 
3, 10. 

In the original description of this characteristic Encrinurus it was stated that 
the thorax and pygidium were finely granu^ted. Later evidence proves that these 
parte were coarsdy tubehjulate in a way which makes it easily distin^ishable 
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from all other Australian species of Enerinurus, Also (Zoc. «V.) it was atated 
that the axis of the pygidium is made up of thirty or more annulations; but ai 
well preserved and approximately mature specimen of the species shows it to hm 
only twenty-six rings and that the axis does not quite reach the posterior margin,f 
and subtending its termination is a short convex piece between the posterior pair 
of pleurae. Another important feature about this species is, that the posterior 
pleurae of the pygidium are strongly folded under the margin. This feature doee 
not occur in any otlier Encrinurua yet described from Australia. 

An additional reference to Cordania oarukerx Mitchell. 

Since the publication of the paper in which this trilobite was described 
(Proe. Linn, Soc. N.S.W., xlviii., 1922, pp. ^-540, PL liv., figs. 1-7) Mr. 
T . H . Pincombe had the good fortune to find an almost perfect specimen of 
the species which he kindly passed on to me for study. This specimen (Plate x., 
fig. 16) permits the# following modifications of the original description: The form 
of the eye is sublunate rather than reniform ; the axis of the thorax is practically 
as wide as the combined width of the two side lobes; and the genal spines reach 
to the fifth thoracic segment. 

FamUy BRONTBIDAE. 

Bronteus (Qoldixjs) stngulabis, n.sp. (Plate x., fig. 8.) 

In my collection there is a nearly complete thorax of a trilobite which I have 
placed in the genus Bronteua. Its description has been withheld for many years, 
hoping that some better specimens of it might be secured. 

The specimen shows an almost complete axis and the two aide lobes of a 
thorax, with, on one side, several appendagpes attached to the pleurae; these parts 
closely resemble Bronteus, but the thorax seems to have eleven rings, an unusual 
number for the genus. One of those rings may, however, be the neck-ring. There 
are three almost complete appendages of the pleurae on the left side, and three 
others of which proximal parts only remain. The side lobes and the mild con- 
vexity of the axis are characteristic of the Bronteus group. The axis and side 
lobes are approximately of e(|ual width and some of the segments bear on their 
surface, striae such as are found only on Brontem. The appendages of the pleurae 
are subsiokle-shaped. Dimensions; Length of thorax, 20 mm.; width, 18; width 
of axis and of the side lobes, 6 mm. 

The present determination of this fragment is only a tentative one and made 
largely for the purpose of drawing attention to it, 

Loc. and horizon* — Lower Trilobite Beds of the Downing Series, Minahan’s 
selection, Downing Cre^. 

Bhontbus pnATYNOTiTS, n.sp. (Plate x., fig. 9.) 

The only specimen of the species known is a whole individual, but un- 
fortunately the head is turned under the thorax, and most of it is hidden# From 
the portion of it exposed, the following particulars are noticeable; Battle-axe- 
shaped, very mUdly convex, adorned anteriorly with concentric striae only visible 
un^r a lens, and laterally, at least, these are crossed by coarser anastomoring 
lines. Eyes reniform, large, faceted. Neck-furrow narrow ; neck-ring stout 
Thorax evidently consists of ten segments, which are transversely striated, mildly 
convex, oblong and twice as wide as long. Axis mildly convex, relatively wide, 
its spread being equal to the combined width of the side lobes; axial furrows faint 
Pygidium large, oblong-semicircular, slightly convex, adorned with very fihe 
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i A OoKTRiBUTioiT TO THE Physiologt Of THE Genttb Cassttba. Part i. 

By John McLuokie^ M*A.; D.So., Lecturer in Plant Physiology^ University of 

Sydney. 

{ContribuHon from the Botaniad Labondory, Undvereity of Sydftey*) 

(Plate zL, and thirty-^two Text-figoreB.) 

[Read 25th March, 1024.] 

Introduction. 

Parasitic Angiosperms have generally proved of considerable interest. They 
'were probably onginally free-living forms which subsequently took to a de- 
pendent existenee. Various forms indicate degrees of parasitism varying from 
the water parasites such as Viecwn, Areeuthobium (Pierce, 1005) and Lormthus 
to such pronounced and complete parwtes as Cuecuta^ Phoradendronjf BaUmo^ 
phora, etc. Pierce (1894) has furnished a complete account of the physiology 
the genus Cmcuta, a climbing parasite which develops haostoria into its host 
in order to obtain food and water. It possesses little chlorophyll and is de- 
pendent absolutely upon its hosts. The fact that the various flowering clusters, 
situated in relation to haustoria, may be severed from one another and yet flourish, 
suggests this view; Caseytha, however, while resembling Ctisoirtu in its mode of 
twining and coiling, and its development of haustoria, differs radically from it, 
in the possession of oblorophyll, and in the fact that the baustoria mainly with- 
draw water from the hosts. Oaeaytha, therefore, is intetinediate in position be- 
tween an independent, leafy, climbing plant and the oomplete parasite, Cuaeuta. 
This fact suggested the desirability of making a complete study of the New South 
Wales representatives of the genus; and of comparing them with Cuecu^a m^tralie 
and with the*results which Pierce, Koch (1874) and others have obtained for 
€. glomerata, C. ouropea, and C. epiUnum. 

The material used for my woik included four species of Ca$$yiha, C. gVdbelU, 
C. panienkita, C. puheeoena, C. melantha; and one species of Oueevda, 0. ouetraliB, 
a smaQ, leaflte, thread-like form. These parasites belong to two quite distinct 
orders, the fonnet to the Lauraceae and the latter to the Convolvulaceae. This 
feet adds interest to the investigation of the physiology of Caaaytha. Many 
obsemtions and eatpeiiments were made upon the plants growing in their ni^ve 
hatdtet under perfectly nature! conditions. The Add experiments and observations 
wea* supplemented by laboratory experiments on plants meed from seed in pots. 
The sei^nip of each species were grown under two se1» of conditions, namely, 
In poto erposed to sun, rain and wind, and under a bell-jar where the warmth 
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and increased humidity produced accelerated growth. Cassj^iha has an advantage 
for experimental work over Cuscutaf in the fact that it is a perennial form and 
lives generally upon perennial hosts, so that it is possible to continue the ex- 
perimental work almost mdeflnitely, and make observations upon the seasonal 
variations of the parasite. 

In 1846 Decaisne published a paper on “Structural Anatomy of Cuscuta and 
Cassytha/* while in 1877 the haustorium of Cassytha was studied by Poulsen, 
whose paper unfortunately I have not been able to obtain. In 1904 Bowig studied 
CasHytha piformk, and Mirund6 (1905) published a paper entitled “ Gassy thacees.” 
Ewart (1919) studied the germination of the seeds of Cassytha melantha. This 
represents the extent of the bibliography upon Cassytha, 

General description of Plant, 

Cassytha is a small genus of the Lauraccae and includes a most interesting 
group of parasites. There are five species which occur as long, thread-like, twin- 
ing plants throughout New South Wales from the coastal districts to the table- 
lands and throughout the plains. The various members of the genus climb by a 
twining movement. There are no tendrils produced, but the apex of the plant 
eircumnutates — and by this nutation and the probable assistance of the wind, is 
carried against adjacent plants. The experiments described later will show the 
influence of circumnutation and irritability to contact and gravity upon the 
spreading and development of the plants. 

Some species of the genus have relatively stout stems, others are thin and 
glabrous. The leaves are absent or reduced to scales and the stems function as 
the photosynthetic organs. 

In €. glabella, the smallest species, the stems are delicate, thread-like and 
perfectly glabrous. C, puhescens, quite aT large species, has a thick covering of 
brownish hairs, especially on the younger shoots. The species are typically red- 
dish tinted. The older stems frequently retain the hairy covering. The hairs ai^ 
also present in large numbers on the surface of the fruit. The stem of this 
species has a peculiar, irregular surface contour. C, panietdata has fairly stout 
stems, but, like C, glabella and C. melantha, is perfectly glabrous. 

€, melantha is the coarsest species of the genua, frequently exceeding 3 mm. 
in diameter. The stems are glabrous. All the species branch considerably, but 
this condition is particularly evident in C, melantha where three branches generally 
develop from a node — the main stem and two large lateral branches. In all forms 
the lateral branches arise from a bud protected by scale-like leaves. In C, glabella 
the leaves are extremely small; they are largest and most conspicuous in C, 
melantha. The great reduction of leaf surface is probably an indication of 
xerophily, as one would naturally anticipate in plants which are ^ater parasites* 
The plants branch profusely and some produce a tangled mass 6t branches hang- 
ing upon any plants they have been able to reach. 

The spiral coils formed round the branches and leaves of plants arc some- 
times loose, sometimes close, and the baustoria which attach the parasite to the 
host are numerous. These penetrate into the wood of the host and the stimulating 
cause (as experiments described later prove) is the continuous contact of the stem 
with the branch or leaf or petiole of the host (Fig. 1). 

The flowers of Cassytha are hermaphrodite and small. The calyx consists of 
six persistent segments. There are 9 functional stamens and three staminodia 
arranged in two whorls of six. The calyx-tube encloses the gynoecium, which 
terminates a small lateral shoot. There is a single ovule. In all the species the 
calyx tube becomes considerably enlarged and succulent, particularly so in C, 
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glabella, the fruit of which is red or yellow. In the 
other species the fruit is green and comparatively 
succulent— e.g., puheseens. The flowers terminate 

short lateral branches in €. ghcbella, bat in 
puhescem and C, melantha they are crowded in short 
spikes. In C. paniciJilata and C, phaeolaaia the 
flowers are arranged in elongated spikes some dis- 
tance apart. 

In the New South Wales Cassythas a succulent 
fruit is developed, which probably assists in dis- 
semination by attracting bird life, although in nature 
I have found numerous fruits germinating beneath 
the dense tangle formed by the parasitic branches* 
The succulent tissues decay rapidly, and by absorb- 
ing water and retaining it, assist in the germination 
of the seed. The fruit, like other parts of the plant 
body, contains numerous large cells filled with an 
extremely mucilaginous cell sap, which is capable of 
considerable absorption of water. The putrefying 
tissue of the fruit, therefore, furnishes an extremely 
satisfactory matrix into which the young root rapid- 
ly pen<'trates on germination of the seed. 

In each fruit there is a single globular seed; at 
its apex the remains of the style and stigma per- 
sist. The seed of most species is covered by numer- 
ous short hairs which are developed from the hard, 
Fig. 1.— Portion of parasite black, rather stony seed-coat, 
on a twig showing the alterna- the seed-coat is a whitish-yellow endosperm 

and the distribution of the'''>”^n>''i“S starch and oil and mucilage, and em- 
haustoria on the closely coiled bedded in the centre of this nutritive tissue is the 
zones. (Nat. size.) small embryo. 

The seed-coat consists of three distinct layers: an outer hard, browuish-black, 
stony layer, often pubescent; a central zone of clear cells elongated considerably 
at right angles to the surface; on the inner limit of this ?one is a narrow layer 
of cells with thick mucilaginous walls. The thickening is laid down on the cell 
wall ; when placed in water the .cells swell and stretch in a radial direction. This 
property of the mucilaginous layer assists in the germination of the seed. 

Caasytha arises from a seed which germinates in the soil, and the young 
seedling develops normal roots capable of absorption. The apex of the 
seedling circumnutates, and comes into contact with portion of a plant round 
which it coils. Then haustoria are developed, and penetrate the tissues of the 
host. When a number of these haustoria are developed at intervals along the 
stem, and the water supply is secured, the lower part of the plant dies away; so 
the older plants of Caasytha have no relation to the soil* I have examined 
numerous taxigled masses of various Cassythas and in^ no case could I detect con- 
nection with the soil or a normal root system. 

Physiologically there is no necessity for absorption . from the soil, directly, 
by the parasite, if it can obtain an adequate supply from the xylem tissues of its 
host, and the absence of this soil relation directly affects the structure and develop- 
ment of the conducting system. 

Furthermore, the spiral coiling of the branches of the parasite round the 




58 


STUDIES XK PARASITISM^ 


host twigs (and leaves) and the development of numerous haustoria in these coils 
bring every part of the xylem tissue of the host under contribution. So eileotaally 
is this done, that the younger twigs and branches of a host-plant often die owing 
to the scarcity of water; when this occurs, the parasitic branches producing this 
effect appear to receive water from other parts of the body, continue to grow, 
and soon attacti themselves to other branches. Frequently, however, the parasite 
dies away on dead branches of the host. The dead parts of the parasite soon lose 
all their cell contents, which are removed by the active parts for growth of more 
favoured branches, and shrivel away to a mere shell which is cut off from the 
living parts by a formation of callus. 

In nature the apices of young shoots, being very turgescent and soft, are 
often damaged; when this occurs, the quiescent buds further back develop and 
continue the general growth of the shoot. Although (as I shall demonstrate 
later) conduction of^ water sometimes takes place over considerable lengths of the 
parasite, this is not the normal condition in the economy of the parasite; and, if 
certain branches cannot support themselves by drawing upon their living supports 
for their necessities in the way of raw materials, they are severed physiologically 
from the rest of the body. The explanation of the death of numerous branches 
of the parasite upon dead parts of their host is to be found in the inadequacy 
of the conducting tissues of the main stems of the parasite to meet the demands 
of a much-branched and very elongated body. 

AH the species of Cassytha are perennials, and, while they may be parasitic 
on annuals, their main hosts are perennials. For spme time the young seedling 
plants are parasitic upon grasses, and small herbs such as Sofichm, StyUdium, 
Senecio, etc., but rapid growth and development soon carries the parasite’s shoots 
to larger hosts — which in the Australian bush are evergreens. iUong the coastal 
districts, where the difference between summer and winter temperatures is not 
very great, there is a certain amount of growth throughout the year. Indeed, in 
a large number of plants the greatest growth occurs during the cooler, more moist 
days of late winter and spring. Throughout the year, therefore, there is always 
some sap flowing, and the parasite is certain of being able to obtain a supply of 
the necessary water and salts from its host. In all its various hosts, there is a 
sudden burst of great growth-aptivity in tbe spring, culminating in flower pro- 
duction, and it seem^ probable that the parasite obtains an amount of organic 
substance from its host during this period when plastic food materials pass along 
the vessels. At any rate, there is frequently an interesting ooincidenee in the 
flowering period of the hosts and the parasites. 

The parasites continue flowering for several weeks, and one commonly flnds 
flowers and fruits at the same time. The seeds take 4 to 5 wedcs to germinate 
and, by the end of 8 weeks, the seedlings are from 10 to 30 inches long. 

All the species of Casaytha grow rapidly upwards. They branch profusely. 
The smaller parasites do not twine around a support of greater girth than 2.5 
cm,, but C, melanihay the largest species, coils round the stems of hosts fully 4 
cm. thick. The coiling, however, is loose, the spirals being from 2J inches to 1 
inch apart, and few haustoria are developed, vhien the parasite is utilising such 
thick supports, it branches less frequently, and generally strikes out along the 
first branch of smaller diameter. When the supports are thin, the close ooiUng is 
frequent, and the haustoria numerous. Once the parasite reaches the upper 
branches of its host, it multiplies the number of its shoots, grows rapidly, and 
soon envelops the foliage and twigs of the host in a mass of tangled threads 
which withdraw their contribution of raw materials. The lower parts of the 
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parasite frequently become yellowish and etiolated, owing to the lack of necessary 
light for chlorophyll formation, and since, the food synthesised by the upper por- 
tion of the parasite tends to gravitate towards the young apices, the lower 
branches arc starved and soon wither. The parasite flourishes on the upper il- 
luminated branches of its host and spreads out in all directions from such a 
centre of infection, in search of new sources of food materials. 

Habitat of Cassytha. 

Cassytha seems to develop most suecessfuUy in shaded gullies where hosts are 
closely crowded and there is considerable moisture. Light appears to have a 
dominating influence upon its development, as young seedlings, which have found 
hosts in the smaller plants of the undergrowth of the dense formations, grow 
extraordinarily rapidly, and soon spread upwards Jto the taller plants around. 
The tendency during early growth appears to be upwards to the tops of the small 
bushes and shrubs which form its hostg; once on the top, the parasite spreads out- 
wards to all points of the compass and soon becomes attached to other hosts. The 
flowers are always produced upon the parts of the parasite exposed on the upper 
branches of the various hosts. Tte fruits of Casa^ha drop on to the moist, 
shaded substratum beneath the hosts, the pulpy mass rapidly decays and the seeds 
germinate. This habitat appears to be the most favourable for the development 
of the young seedlings of the parasite, and under such conditions of moisture and 
shade, the growth is extraordinarily rapid. Where, on the contrary, the seeds 
germinate on more exposed, sunny situations, growth is not so rapid. Species of 
the parasite developing on hosts fon^ on the exposed dry tablelimds of the Blue 
Mountains are less virile : individuals of the same species occurring in the sheltered, 
moist, maishy spots on the slopes^ not scorched by the sun are much more vigorous. 
The slender, less luxuriant forms on the more exposed sunny habitats are probably 
due to the stunted condition of the hosts, the lack of water and » the retarding 
effect of the intense insolation. TFat Cassytha flourishes most suceessfully under 
shaded moist conditions is supported by my observations in the laboratory. One 
series of seedlings, growing in pots covered over with a large bell-jar, to create 
a humid atmosphere, showed undoubtedly greater rapidity of growth than un- 
protected seedlings of the same age. 

From observation and cultivation in the bush, and from germination of the 
seed in the laboratory, there is evidence that Cassytha, in its early development 
at any rate, requires a moist, sheltered habitat. In such a situation the loss of 
water by transpiration is not great, and the reduced root-system of the seedling 
absorbs sufficient water to maintain the necessary turgidity of the growing apices, 
which is indispensable for rapid growth. Where Cassytha occurs on the sand- 
stone among highly xerophilous hosts, it passes through the early stages of develop- 
ment rapidly when the moisture factor is 'favourable, and attaches itself securely 
to its hosts. 

Experiment indicates that the moat favourable habitat for the development of 
the seedlings of Cassytha is a moist warm soil and atmosphere such as is developed 
under a bell-jar in the sun. 

Hosts of Cassytha^ 

From observations in the field and laboratory experiments, it appears that 
this genus lives and flourishes upon any host, and parasitism within the genus has 
not developed to the degree of selective parasitism, or preference for certain 
hosts. 

To mention cases in point, I have observed a mass of (7. melantha parasitic 
upon Piitosporum sp., Hakea daeiyloides, Persooma softeina, Acacia discolor, and 
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a species of Casmrina growing together. Near by, another mass of the parasite 
was twining upon Leptospermum stellatum, Lasiopetalum ferrugineum, Xerote$ 
longifolia, Xanthorrhoea sp., and numerous small grasses and herbs forining the 
undergrowth. Other hosts on which I have found species of the parasite are 
Ceratopetalum various species of Leptospermum^ Persoonia, Casur 

arina^ Acacia, other than those enumerated above, GreviUea sericea, G, robusta, G, 
huarifoUa, Callitris cupressiformis, Schimts sp., Loranthus longiflorm, Pteridiim 
aquiUnum, and Cryptomeria Japonica- Indeed, from my field observations, 1 have 
not the slightest doubt but that the various species of Casaytha, particularly C, 
glabelUiy C. panictdata, C. melanthaf and C, pubescem, are capable of growing 
upon any host which they can reach, and about which they can twine. 

Probably no stronger evidence of the remarkable adaptability of the parasite 
can be furnished than examples of its parasitism upon other parasites. 1 have 
found the branches and leaves of Loranthus kmgiflorus encircled by the threads 
of Cassytha and many close coils were made on each little branch. Each coil had 
numerous haustoria, which were larger generally than those produced upon many 
other hosts. Moreover, owing to the fact that all the species of Cassytha are 
capable of encircling any object, provided it is not too thick and induces oontaot- 
irritation, one might expect that Cassytha would twine about itself. In its natural 
habitat it is quite a common occurrence to find two or three branches of the 
parasite closely entwined, and with fully developed haustoria just as numerous 
as upon other hosts. Experimental proof may be advanced in support of these 
observations. Young branches of the parasite were carefully fixed in a pendent 
oblique position. Within six hours the apex had curved into a vortical position, 
and beg\in to circumnutate ^ in from three to six days, the time varying according 
to the length and the degree of sensitivity of the branches used, the apex had 
coiled around the pendent part of the parasite^s branch and haustoria were developed 
in the close coils formed. The fact, that Caasytha will develop haustoria upon 
any host, from the small annual herbs to the large perennial species of Eucalyptus, 
Persoonia, GrevUlea, Pittoaporum, Acacia, Caamrina, etc. of the Australian bush, 
upon plants with smooth or rough bark, upon leaves with thick or thin cuticles, 
hairy surfaces, upon plants with abundant latex, oxalate of calcium crystals and 
other substances generally injurious to haustorial development, and even upon 
itself, points irresistibly to the conclusion that the various species of Caasytha 
do not possess any particular chemotropic sensitivity and do not respond to 
particular substances or concentrations of substances in the plants upon which 
they are parasitic. Were the haustoria developed as the result of chemical stimu- 
lus, one would naturally expect the confinement of the parasitism of Cassytha to 
particular hosts, in which certain chemotropic compounds are present. At any 
rate, one would expect the absence of auto-parasitifim. Auto>parasitism, however, 
while indicative of a low grade in parasitic specialization, is correlated in this 
genus with the physiological demands made by an extremely attenuated body. If 
the plant is able to draw upon certain portions of its own body by haustorial 
action, it will naturally obviate, to a certain extent, the necessity of conduction 
through considerable distances, and supplies of water and nutritive solutes will 
be more readily accessible to the young, actively growing parts. Indeed the pro- 
blem of conduction throughcnit a thin climbing organism is a difficult one, but 
seams to be satisfactorily met by this auto-parasitism. Moreover, each section of 
the plant may be considered to be almost independent of the rest, for the haus- 
torial connections are Ml that are necessary for the supply of water and solutes 
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to the parasite. No connection with the soil is essential when the plant has once 
established an intimate association with some host. 

The apex of the shoot. 

The young sljoots and the apices of seedlings are typically yellowish-green: 
some are pubescent, others are perfectly glabrous. They contain little chlorophyll 
and therefore photosynthesis is feeble or non-existent, as indicated by the ©volu- 
tion of oxygen. Studies of the young shoots in section show that very few chloro- 
plasts are present in each of the cortical cells, and also that numerous small 
spherical starch grains, muciluge and oil occur in the cells of the cortex, xylem- 
parenchyma and pith, to within a few centimetres of the actual tip of each branch. 
This reserve material may have been translocated from older, photosynthetic re- 
gioris of the stem and accumulated for the periods of intense physiological 
activity, namely, growth in lengtli of the shoot, followed later by close coiling, 
and hnustorial development. 

All the older of the plant growing in shaded situations are typically 

dark green, particularly so in C. glabella^ C. melanlha, aiid C\ pamculata. Ini 
(J. pubeseens, the stems are coated with brownish hairs which somewhat obscure 
the green colour, while exposed plants of all species, in bright sunlight, are fre- 
quently yellowish -green. In sections of all older stems of the various species of 
mad(‘ in the autumn, thete is a great accumulation of reserve foods in 
the })arcnchyma of the body. This is an indication that consumption, even dur- 
ing the active vegetative period of the summer months, has not been as great as 
the supply, and that the stem is comparatively elTicient in photosynthesis. 

Th^’ SeeMing, 

Kwart ( J9U)) has described the germination of the seed of C, melantha. For 
the sake of completeness 1 give my observations fully although a re-examination 
confirms the previous work. As Ewart has observed there are no cotyledons on 
the embryo. 

The fruits of C, paniculata, C\ glabella, and C. pubescens were jilaeed’ in 
flowerpots containing loam. In a lew days the tteshy part of the fruit became 
brownish in colour, and decayed into a pulpy mass leaving the small black seed 
lying in the putrefjdng matrix. The latter probably serves the purpose of hold- 
ing moisture around the seed until it germinates. At any rate the seed obtains 
water either from the soil, or from the deciayed lieshy covering of the fruit, its 
walls swell, the entire seed becomes quite turgescent, and the minute wrinkles on 
its outer surface are smoothed o\it. After 4 weeks the root appears as a small, 
conical protuberance which emerges from the micropylc. In numerous cases of 
germination the root grew upwards, slightly above the soil level, and then curved 
downwards towards the soil. The main root of the seedling is strongly positively 
geotropic, as when it is placed in any but the normal position, a positive curvature 
results. It is at first like an ordinary root of any other plant, and is only a few 
millimetres long, but in the course of the next few days, when it has placed itself 
in the proper relation to gravity and the soil, the base of the stem becomes 
swollen, owing to the transfer of food from the endosperm of the seed (Figs. 2 
*to 14). This absorption of food is carried on by the stem apex, which is in the 
closeat intimacy with the surrounding endosperm, especially at the extreme apex. 

WJiile the foods are being transferred to the root and tlm base of the stem, 
the latter elongates and becomes swollen to many times its original thickness and, 
with the root, forms a U-shaped bond. The main root continues to elongate very 
slightly and becomes swollen, like the lower stem, with foods withdrawn from the 
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endosperm. No root hairs are developed from this primary 3 x>ot} so that up to 
this stage no water has been supplied to the embryo except that absorbed by the 
seed coats (J^gs. 6, 7, 8). The root of Cwsytha differs from the seedlings of 
other plants which early develop root-hairs. Several (usually three) lateral roots 
arise 2 or 3 mm. behind the tip of the main root, from the swollen, tuberous part 
and enter the soil obliquely; these develop the short root-hairs characteristic of 
the parasite (Fig. 8). 



Pigs 2 to 14. — Stages in the development of the seedling, showing the 
development of the swollen primary root and base of the “hypocotyl”' and the 
early assumption of the vertical position. (Nat. size.) 


In experimental seedlings which liad attained a length ’of 20 to 32 cm., six 
short white rootlets were developed, each from 2 to 5 cm. long. The root-hairs^ 
upon these are short, stiff, comparatively broad and unicellular. They are re- 
markably like the secretory cells of nectaries (Figs. 15-16). The hairs are not 
limited to any definite zone, but occur from ^out 1 mm. behind the apex to the 
base of the rootlet. Nearest the apex the hairs appear as short, broad, dome- 
shaped to conical, outgrowths of epidermal cells, lieh in protoplasm. The walls 
are thin, the hairs very turgid and swollen. Basipetally the hairs become more 
mature and even the oldest hairs appear to be quite functional. 

It is unusual to find so many root-hairB in the incipient stage near the grow- 
ing point of a root; but this is readily understood in Caasytha when one considers 
the \ cry slow rate of growth of the root, and also the fact that it attains to only 
a few centimetres in length. 
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Anatomy of Boot 

The main primary root of Ca$$ytha is short and thick, seldom more than a 
few millimetres in length. It is very parenchymatous and fleshy. The cortex is 
broad and composed of thin-walled parenchyma with large quantities of tetrahe- 
dral starch grains, and little protoplasm. Spaces occur between these cellSf 
permitting the aeration of the root. The vascular tissue occupies the centre of 
the root, the xylem forms a diarch plate extending across the central region. On 



Fig. 15.—A portion of the surface of a lateral root showing the short, thick 
root Imirs. (x 167.) 

Fig. 16. S. of lateral root showing diarch stele, and the short, broad root 
hairs, (x 67.) 

either side of this is situated the narrow band of phloem with several layers of 
conjunctive tissue between (Fig. 16). This layer, if secondary thickening oc- 
curred in the root of Cassytha, would give rise to the secondary conducting tissues. 
The thin, but longer, lateral roots, which arise when the hypocotyl begins to 
thicken, have practically e similar structure to that of the primary root, but they 
contain less starch. All the roots of Oassytha have a poorly developed root-cap. 
The root-system only penetrates a very short distance into the soil. The root 
generally grows upwards at first, then curves downwards into the soil The 
“hypocotyF' forms an arch, while the stem apex remains embedded in the seed. 

The entire root-system of the parasite is considerably reduced, but it seems 
natural that the parasitic habit of the plant should lead to a reduction of the 
root-system. This attaches the young plant fairly securely in the soil, and the 
stem portion, still retained within the seed coats, rapidly elongates and frees 
itself from the seed, curving obliquely upwards. The young seedling is strongly 
negatively geotropic, as one might expect in a climbing plant. The early growth 
of the seedling is cjrtraordinarily rapid, provided that the humidity and tempera- 
ture are favourable. During the first three veeks the growth attained the maxi- 
mum of four to five inches in a week. At the end of this very active period, 
growth decreased remarkably, so much so that some seedlings only increased by 
two inches in the next four or five weeks. All the seedlings showed clearly this 
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variation in the g^rowtli, and there seems some physiological significanoe attached 
to this phenomenon. During the phase of accelerated growth the functional 'root 
provides the water necessary to mobilise the food reserves in the seed, and for the 
maintenance of the turgidity of the growing apex. The seedling, therefore, at- 
tains a certain length compatible with the root-system, and the amount of reserve 
food available. Tlie root does not grow beyond a certain size, so, although the 
seedling, by virtue of its chlorophyll corpuscles, which are numerous, as the green 
colour suggests, may be capable of supplying itself with synthetic foods; the 
necessary water and salt solutions from the soil are not provided in (juantities 
sufficient to meet the demands of tlie seedling. This rapid growth, moreover, will 
afford the parasite a strongei* chance of reaching some suitable host. 

In experiments with young seedlings which did not secure attachment to a 
host, the root died after from eight to ten weeks period of functional activity. 
In other seedlings winch had been allowed to twine around a host, the root- 
system perished sooner. Later the basal portion of the young plant died away, 
the cell contents j)rohably being absorbed by the more active regions of the body 
as occurs in Cuacuta, as these portions later become reduced to mere hollow shells. 
In the case of seedlings which were not allowed to become attached to a host, 
blow growth continued for about 9 or 10 weeks, amounting to a maximum of 1 cm. 
per week. Seedlings growing so feebly are generally unable to entwine round a 
host when prei^ented to it. 

The whole development and activity of the seedlings of Cassytha indicate 
that the ancestors of the present forms were a series of climbing and independent 
plants like many of the Convolvulaccae, the parasitic mode of life being developed 
as the result of n(*<|uiring great sensitiveness to contact. 

The seed of Caanytha^ though small, contains a considerable quantity of re- 
serve foods, whicli must he mobilised for the nutrition of the developing organs 
of the young plant, and to ensure this end water is essential. The young root 
of the parasite is, therefore, functional at first, and provides the water required 
to dissolve the reseiwe foods of the endosperm, to translocate them to the growing 
stem, and to maintain the turgidity of the cells of the seedling. Although the root 
of Caasythaf like that of Ctmeuta, is a comparatively short-lived organ, yet the 
mere fact, that functional roots do appear in the early development of the parasite, 
suggests that climbing parasitic Angiospernis at any rate are degenerates from 
free-living independent forms, and that the comparative simplicity of their root- 
system is probably the result of their dependent mode of life. 

The genus Casaytha^ furthermore, like most twining parasitic Angiosperms, 
was no doubt represented originally by free-lmng independent autotrophic organ- 
isms, which had developed the climbing habit. The parasitic mode of life, especial- 
ly in Casaythaf as in many other climbing forms, is a derivative condition; its 
Efficiency is exemplified in the success of tlie plants which have adopted it, as 
these gain a considerable advantage over other plants in the struggle for raw 
materials and light, by being freed from their competition. The advantage ac- 
cruing to the parasite is not only biological but also physiological, in as much as 
these climbing water parasites can dispense with a considerable amount of 
mechanical and conducting tissues, which would otherwise be necessary. The 
development of haustoria makes each little part of the plant practically an in- 
dependent entity, so far as the supply of water and solutes k concerned. 

A seedling one inch to three inches high is practically erect, but the elonga- 
tion soon causes the apical region to assume a procumbent position, with the ex- 
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cepti un ol' the extreme apex which is raised hlightly. Mechanical tissues are 
absent. 

Some plants which J raised in Howerpois attained a length of 30 cm. in about 
a month. They were removed from any object which might act m a support, 
and consequently straggled along the ground, the apex meanwhile executing a 
series of wide circular or elliptical sweeps in search of some support. 

Young seedlings a few inches in length were brought into contact with small 
plants of various kinds so that tlie sensitive surface of the nutating apex was 
stimulated for a time. The whole circumference of the stem apex is sensitive to 
contact. In 2 days, two complete close coils were made around a young plant of 
Soncltiis sp.; in another 40 liours haustociR were develope<l as very small papillae. 
When tJie haustoria Ijave penetrated into the xylem of the host, the growth of the 
seedling paa*asite is accelerated so that its length between the last series of haus- 
toria attaching it to the host plant and the apex, rapidly increases. There is a 
certain periodicity in the growth of the parasite — a period of rapid growth until 
a living suppcjrt has been J'ound alternating with a period wdien gi’owth is slow 
and the parasite is developing a series of close coils and lunistoria which secure a 
lirm attachment to the host. This periodical variation in growth is advantageous 
in as much as it is instruraiuital in the spreading of the parasite. 

branches freely ami spreads in all directions <tver the small hei’- 
ba<?cous and shrubby plants on wliicli it is para.sitic. The last series of hau.storia 
supply the water n(*cessary I’or rapid growth of the apical region and the long 
terminal portion of the parasite, rapidly elongating, executes wide eireumniitations 
and may often come into contact with ncAv individuals which act as hosts. 

A simple exiuMiment shows that water may be conducted over considerable 
distances in the stem when necessary. Tn some of my seedlings, wdiieli were not 
attached to a host, the water was conducted through a distance varying from 20 
to 32 cm. In experiiuents in tlu* bush 1 removed all the lateral branches from a 
main, rapidly growing brancli, supported the shoot carefully in the horizontal 
position, and in this way obtained a growth in length of betw’een 40 and 50 era. 
beyond the last series of haustoria. Such a re^^ult indicates clearly that close 
coiling and liaustorial formation are not nece.s.sary for the growth of the plant, 
because water may Ik^ triins[)orted over (piite considerable distances. In this re- 
markable group of parasites which may attain to lengths of upw^ards of 30 feet, 
conduction through considerable lengths (J* the stein is not the general rule, and, 
in fact, is quite unnecessary, owing to the very frequent distribution of liaustoria 
supplying the necessary raw materials for each unit of the stem; but, in special 
eases, conduction through lengths of several feet may take pla<?e. This occurs in 
the young apices of the plant. Tliese may attain to a length of several feet be- 
yond the last series of haustoria; during their early development, that is to say, 
when they project a few inches beyond the^ support, grourth is very rapid, and 
circuranutation is readily demonstrated, but when the free apical region attains, 
in the <*oa,rser species C. melantha and C, pawcidata, a length of about IS 
inches, it liegins to droop and growth falls away considerably, although it may 
continue until the apex projects as much as t>vo to three feet beyond the last 
group of haustoria. During this time the apex remains turgid, so that conduction, 
not only of water but also of plastic materials, must take place. 


The Functional Period of tM Root, 

Pierce (1895), in his studies of Cuscuta, observed that the root of the seed- 
ling dies either just before or immediately after the apex has begun to twine 
around a host, that it seldom lives more than seven days, and that thd seedlirig^s 



00 


STUDIES m PABASmSH^ 


growth is a form of slow locomotion owing to the ability of the young part to 
draw upon the food of the basal region. Ca&sytha evidently differs somewhat 
from Vuscuta in this regard, for the root of C. pamcuiata or C\ glabeUa, after 7 
weeks, although the apex was coiled around a host, was still living. In other 
seedlings which had not found a host, the root persisted for a longer time. After 
attachment to a host, the root and the basal portion of the stem die away and 
their contents are transported to the growing parts. It therefore appears that 
the root of Casifytha functions for a longer period than that of Cmcutek In 
nature the older plants have no connection with the soil. There is, in Cassythap 
a.s Pierce has described in Cuscuta, a “form of slow locomotion,” with the differ- 
ence, however, that the root lives and functions for a longer period than in the 
more coinpiete parasite Cuscuta, It is a noteworthy fact, that the root functions 
for a longer period in seedlings which fail to encompass a host. The longest 
period of activity 1 have actually observed for the root of Ccmsytha is two months ; 
and this occurred in seedlings which attained a length of betw^een 25 and 32 cm. 
The development of haustoria into a host and the satisfaction of the needs of the 
plant as regards water, seemed to cause a fairly rapid change in the relation of 
root to stem. The physiological requirements of the parasite are supplied by tlie 
haustoria and a normal root becomes unnecessary. 

The parasite varies in thickness from the lower portion towards the growing, 
circumnutating apex; the younger branches are extremel 5 * thin and delicate, the 
apex slightly cun^ed or hooked, so that on coming into contact witli a suitable 
object, twining begins almost immediately. The twining is eountendockwise. 

The coils may be loose in parts, but at other points the number of coils in a 
short distance may be considerable. This* close coiling is correlated with the 
development of haustoria (Fig. 1), 

Structure of Parasite^s Stem, 

The stem of C, glabella is circular in section, except where the coiling may be 
so tight upon the soft-barked host that compression of the bark takes place and 
the cortical tissues swell out over the parasite’s stem; in such circumstances the 
stem is elliptical in outline. The epidermal layer is strongly cutinised, and in- 
terrupted by stomata arranged in longitudinal groups of three to seven. These 
are sunken, and each has a very pronounced cutieular ridge forming a distinctive 
outer cavity. The stomatal groups open into a relatively large air space, whidi 
communicates with the small intercellular spaces in the cortex. Each layer re- 
sumes its latent meristematic activity when the haustorial disc develops. The 
epidermis is devoid of chlorophyll, but its cells contain abundant protoplasm, and 
a conspicuous nucleus. There are no trichomea present in this species (Fig. 17). 

Passing inwards we next come to the cortex, composed of three or four rows 
of thin-waUed cells, with abundant protoplasm and numerous small chloroplasts. 
This tissue constitutes the photosynthetic tissue of the parasite, for the leaves are 
reduced to small scales, with little or no chlorophyll, protecting the buds. Amongst 
the ohloropbyllous cells, large isolated cells, without chloroplasts but with con- 
siderable protoplasm and mucilaginous sap, occur. These are probably concerned 
with the conservation of water in the stem. Intercellular spaces occur in this 
tissue, which forms a ring around the central vascular system. There is no de- 
finite endodennis to be distinguished. A group of thick-walled cells is in as- 
sociation with the phloem. The vascular bundles are reduced and separated from 
one another by comparatively broad tracts of parenchyma. The xylem consists 
of a few, large, pitted vessels, very numerous xylera-parenchyma cells, wood fibres 
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and the endarch protoxylem vessels. Th\i phloem is composed of thm-walled 
ments protected on the outer margin by groups of tbiok*waUed cells (Figs, 17, 
18). Bometitnes a cavity separates these from the phloem. Between the xylem 
and phloem groups a narrow cambial zone occurs. There is a central small pith 
wliich, like the medullary rays and xylem parenchyma, frequently contains starch. 
Many of the cells of the pith are pitted. 



Pig. 17, — T. S. of stem of C- glabella showing its general structure; the xyhm 
(x), phloem (ph), and fibres (f) are clearly delineated, (x 100.) 

Fig. 18. — Portion of a T. S, of stem showing the vascular tissue and the cell- 
division (m), initiating the haustorium just outside the phloem (ph). (x 107.) 

Fig. lO.™ Part of a L, S. of stem of C. pubescens showing irregular sxtrface 
contour, and the dermal hairs: also young haustorium (H.). (x 100.) 

A radial aection of the stem shows that the epidermal celia are oblong in 
outline; the hypodennis also consists of rectangular but wider cells; the chloro- 
phyll-bearing cells have the same form as in the transverse section, while the ele- 
ments of the vascular bundle are comparatively large pitted and smaller reti- 
culated vessels, elongated thin -walled wood parenchyma, long narrow cambium 
cells, and thin-walled sieve tubes and companion cells. The tubes are shorter 
than one generally finds in Angiosperms, while their terminal walls are only 
.slightly oblique. There is a thin but distinct callus over these walls. 

The steins of C, pubescens are very similar to those of C. glahetta, but hairs 
are very numerous in the former species. These arise from small, narrow, epi- 
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dermal cells, and are unicellular, with a cutiniscd tip and a central strand of 
granular protoplasm. Tiie cuticle of the surrounding epidermal cells grows over 
the base of the hairs, so that it appears to dip into a narrow funnel. Each hair 
is in contact with a hypodermal cell, and has an aggregation of protoplasm at 
the V>ase (Fig. 19). The oldei' stems are characterised by a series of protuber- 
ances, imparting an irregular contour to the surface. C, paniculata and 6’. 
glabella are glabrous foms, resembling C. melantha closely in their anatomical 
features. 


The Xerophily of Cassytlia. 

The governing factor in the construction of plants growing on physically or 
physiologically dry soils or as epiphytes and climbers is water conservation. 
When the plant is a water parasite and its hosts are xerophytes growing as a 
rule upon sandy soils which do not retain water tenaciously, the conservation of 
the available water is imperative. From the life conditions of the parasite it 
might be assumed that it would show many xerophilous features. Since the 
parasite is a chloroj>hyll-bearing form, its structure will represent a compromise 
between two fundamental principles of body construction, namely, the maximum 
development of chlorophyll-bearing surface, and miriiimiin transpiratory surface. 
In Cassytha^ therefore, the reduction of leaves from the main functional photo- 
synthetic organs to mere scnlcs }>rotecting the young buds, and the relegation of 
tile photosynthetic junction to the stem is apparent. Tlic photosynthetic tissue 
is very definite and comprises most of the cortical tissue. In addition to the re- 
duction of leaf surface, there is a further xerophilous character indicated by the 
sunken position of the stomata, wliiidi are proteclcd by a cuticular ridge dcjveloped 
over the guard cells and forming an outer chamber. The occurrence of consider- 
able quantities of mucilage in cell walls and in cell cavities is a furtla^r indication 
of xerophily. The hairs of C. puheHctna probably serve to reduce transpiratory 
activity as well as functioning as tmdile organs. The root-system of xerophytes 
generally shows considerably greater development than that of hydrophytes, but 
in Vassytha it is reduced to very small proportions in tljc seedlings, and is absent 
entirely from the plant’s economy in the later phases of its development. The 
reduced root-system is probably rather a derivative condition, owing to the a.s- 
surnption of a semi-parasitic mode of life by an originally iierophilous plant, 
than a primitive feature which has stimulated the adoption of paraaitiara to 
supplement its activity by securing supplies of water and solutes from plants 
supporting the parasite. All the species show a further xerophilous characteristic, 
namely, a very thick cuticle enveloping the outer layer of the epidermal wall. 


External features and distri^mtion of haustoria. 

Haustoria of the species (\ puhescem and C, melantha have the form of an 
elliptical disc, the peripheiy of which is generally raised and very closely applied 
to the host branch. The central zone of each disc is occupied by the actual sucker 
apparatus which grows into the host tissues. Between the central and peripheral 
pai-ts there is a slight depression. The entire marginal portion of the haustorium 
is composed of parenchyma, Frectuently the margin of the haustorium grows 
(tonsiderably and becomes flmly and closely applied to the surface of the branch. 
This region, as far as I have been able to find, never develops sucker-tissue, but 
its epidermal cells may be modified owing to contact with the support. It is 
merely a development to obtain, especially on villous stems and leaves or on 
leaves or stems with thick cuticles, a more secure attachment of the haustorial 
disc to the host, so that the pressure developed by the growing haustorium may 
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11(4 push the host away. The haufttoria are frequently circular, and aemetimeb of 
greater diameter than the stem of the i)araijite itself. No obvious difference in 
size between the parts of the parasite bearing haustoria, and those without, such 
as one might ant i(d pate if much food were withdrawn from the liofet^s tissues, was 
observed. There is normally a gradual tapering of the body from the base to 
apex, while, generally, long stretches of the parasite may have quite a uniform 
thickness. There are, however, occasional instances of considerable difference in 
size beU\'een haustinial and non-hauBtorial parts of the parasite, but these dis- 
ereiiaiicies are not due to the lietter nourishment of the haustorial regions as com- 
pared with those parts remote from haustoria, but rather to the lateral extension 
of the parasite itself owing to great pressure, to slight torsion of the stem, and 
to callus development on the host stimulated by the coils of the parasite. The 
parasite frequently compresses Lasiopetahi^m and Ilovea stems so much that a 
distinct spiral groove is developed on the bark. The parasite, under such con- 
ditions, is generally elliptical in section. The host tissues sometimes develop 
over the region, leaving the climber more or less embedded in the tissues. In 
C. glabella and (!, paniculata the haustoria may occasionally be so crowded that 
their margins arc in oonUicl. Where liaustoria are numerous and have succeeded 
in penef rating the x.vlcm of the host tissues, bj'anches generally form. These do 



Fig. 20. — Haustoria of the parasite, showing lateral develop- 
ments of the cushion. (Nat. size.) 

Figs. 21, 22, 23. — Haustoria of C. paniculata showing peculiar 
and irregular branching, which is a feature commonly obse^^'ed 
in haUvStoria developing upon a yielding surface such as a leaf. 

(Nat, size.) 

not appear until the noiling and haustorial development are complete. I have 
made nareful study of this relation between the hanetorial groups and the appear- 
ance and distribution of the parasite’s branches, and there appears to be a de- 
finite connection between the penetration of the haustoria into the xylem of the 
host and the branching. Buds which have remained dormant during the coiling 
and formation of the haustoria, soon develop once this phase of the plmifs 
activity is past. 

A lateral growth from the periphery of the disc of some haustoria has been 
observed frequently. This growth may sometimes become lobed and invariably is 
closely attached to the surface of the host. This “proliferation” may be due 
to the tightening of the coils of the parasite upon the host and to torsion and 



70 


STUDIES IK FARiSlTISK; 


the ftn tift flqnflnt stimulation of the periphery of the haustorial disc by contact 
irritatiom The result of this extension of the area stimulated would be the 
development of haustoria of greater surface and more firmly attached to the 
support (Fig. 20). 

In Caasyiha melantha and C, puhesoens, branched haustoria are very com- 
mon. These haustoria develop in the ordinary way, but the central cylinder of 
tissue bifurcates and branches several times on «joming into close connection with 
the host. These occur almost invariably on coils of the parasite around soft 
leaves. When growing upon Lasiopetahtnif the parasite develops numerous coils 
around the leaf, haustoria appear upon both surfaces, penetrating into the meso- 



Fig. 24. Longitudinal section of stem of parasite through a young haustorium 
embedded in the tissues. The rejuvenated epidermal cells of the stem are clearly 
indicated and the origin of the haustorium just outside the phloem fibres (ph.f.). 
lx 94.) 

Fig. 26. — Longitudinal section of an abortive haustorium developing in contact 
with a yielding surface. The haustorial tisstie has not broken through the over- 
lying cortical and epidermal tissues of the stem which have kept pace with the 
development of the haustorium. lx 94.) 

phyll colls. The pressure of the parasite causes the crushing and folding of the 
lamina, and in many instances the haustoria develop to an extent quite excep- 
tional for any apecdcs of Cassytha. They branch like roots and grow over the 
surface and amongst the stellate hairs of the host, until some convolution of the 
lamina affords sufficient resistance to assist in penetration (Figs, 21-23). 

Haustoria ere developed only upon the close coils of the parasite in contact 
with stems, petioles or larninas of the host. In all the species I have examined, 
the long axis of the haustorium is generally approximately parallel to the axis 
of the host. Wliere the coils are close the divergence from the parallel position 
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is small ; where the coils are long and loose the angle of divergence is greater. 
In this respect Cas&ytha resembles CuscM^a. Generally, the haustoria are raised. 

The origin of the haustoriwm of C. glabella. 

When the parasite has formed a series of close coils around a host branch, 
the concave surface of its stem is stimulated by contact and certain changes take 
place in the cortical zone. The cells from the pericycle outwards enlarge so as 
to produce a slight swelling upon the surface. A layer of cells just outside the 
phloem (possibly the pericycle) then begins active division, cutting off a aeries 
of cells by tangential divisions. The cells cut off in this manner at first fonn a 
Hat discoid structure which gradually becomes more and more convex. This con- 
vex structure is clearly defined by the absence of chlorophyll from the cells, and 
by the very distinct, well delimited outer layer abutting upon the cortex. This 



Fig. 25. — T. S. of stem of parasite through, a young haustorium embedded in its 
tissues. The origin of the haustorium just outside the phloem is indicated, and 
the transformation in the epidermis of the stem owing to contact with a support. 
The cortical tissues overlying the young haustorium show slight crushing, (x 83.) 

Pig. 27.~L. S. of haustorium (T. S. through stem of parasite) showing the 
details of structure and the development of the sucker-apparatus into the leaf of 
Xanfhorrhoea sp. The elongated cells at the tip of the haustorium are plainly 
settn. (x 60.) 


body is the young sucker or haustorium. At this stage in its development the 
following parts may be distinguished: a superficial layer of cells with abundant 
protopla«miic contents and large nuclei and a small group of active meristematic 
cells just beneath ; between this zone and the pericycle is a mass of elongated cells, 
whose elongation serves to increase the length of the haustorium (Figs. 18, 24, 
26) . These cells are of two types, namely, a central axial strand of narrow cells 
with pretoplaamic contents and large nuclei, forming a procambial tissue; and a 
cortical zone of eIonga|bed, but wider cells with less protoplasm. The meristematic 
zone of the haustorium is responsible for the inevease in its cells. As the haus- 
torium grows, it pushes outwards upon the epidermis and cortical cells overlying 
it, and soon the swelling repxesenting the haustorial disc increases in size. The 
epidermis of the stem and the tissues divide anticlinally to keep pace with the 
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growing haustorium , their activity may be maintained, as will be described later, 
for a very long time until baustoria attain a length of 5 to 10 mm. (Fig. 26). 
Generally, however, the haustorial disc is only slightly elevated beyond the general 
level of the stem, and, if contact with a host branch is continuous, the young 
haiistorium soon develops through the overlying tissue. Where the contact irri- 
tation is intermittent, the growth of the haustorium is considerably slower, so 
that the outer tissues of the stem can keep pace with it. 

Stimulation of contact then, induces the haustorimu to form just outside the 
vascular cylinder, and at the same time the epidermal cells of the stem are re- 
juvenated, for, in addition to showing reawakened nieristematic activity, they 
elongate considerably and become partially decutinised and densely protoplasmic. 
In short, they assume the typical form, appearance and structure of secretory 
cells (Figs. 24, 26). By their own elongation, the growth of the haustorial disc, 
and the tightening of the coils of the parasite upon the stem, they are brought 
into contact vrith, and finally adpressed to, the surface of tlic host. These elon- 
gated epidermal cells form the **cuslnon^' of the disc and this may attain quite a 
considerable area. The epidermal cells in the centre of the cushion differ slightly 
in structure, in so far as they beijcnne papillate. Pierce has observed a similar 
papillate region in the “cushion^’ of the haustoria of Cmcuta, and has colled it 
the “prehaustorium.^' Tlie prehaustorium of C(tssytha is not nearly so highly 
differentiated as appears to be the case in Cmcuta; but there is sufficient differ- 
ence in struefure to distinguish it from the ordinary cushion cells which merely 
serve to attain a close cementing of host and parasite together and to facilitate 
the development of pressure by the haustoriura (Fig. 25). 

In sections of slightly older haustoria, which have been in contact with a 
branch just long enough for the young haustorium to be ready to penetrate the 
host tissues, it will readily be seen that the sucker has become more conical, and 
that its apex has grown through the overlying tissues, pushing and crushing them 
in the process. Evidence of crushing may be seen along the sides of the haus- 
toriura. The overlying tissue is carried against the opposing host tissue and may 
bo seen along the sides of the haustorium after penetration. As the epidermal 
cells of the haustorium emerge from the cortex, and are freed from the restraint 
of the overlying tissues, they become slightly papillate, while their thin walls, 
dense cell contents, and large nuclei suggest secretory activity (Fig. 30). In 
many cases, especially in the species C, melantha and C\ pubescens, less frequently 
in paniculata, the cortical cells of the stem grow end divide by tangential walls 
so that when the growth of the young haustorium is slow, owing to the inter- 
mittent contact-irritation or to contact with a yielding surface, e.g., the lamina 
of a leaf, they may keep pace with its elongation. Bui this growth-phase of the 
cortex of the parasite stem forming the haustorial disc or cushion is particolarly 
evident towards its periphery, so that it« margin is slightly raised. The cushion 
accommodates itself to the contour of the support. This feature is not only ap- 
parent when the^ cushion is applied to cylindrical supports but when a haustoriuia 
is developed in contact with the leaf margin. In such cases the cushion margin 
grows considerably and cu^es, in order to grasp both the dorsal and ventral leaf 
surface. This characteristic, no doubt, may occur in Cmcuta in such circum- 
stances, and seems to confirm the view suggested by, Chatin in his description of 
Cmeuta monogyna that “the raised margin of the cushion acts as a prehensile 
organ, The “cushion’^ cells secrete a fluid which binds host and pavasits to- 
gether, while the central papillate cells prepare the path for the devdoping haue- 
torium. There seems no doubt but that the most important factor in securing 
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penetration in the fluid secreted by these cells, as, no matter what torsions may 
take place in the cushion owing to the coiling of the stem, the young haustorium 
grows outwards through the overlying tissue towards the point of contact made 
by these papillate cells, so that, in some cases, the haustorium actually penetrates 
the host in an oblique direction. In such circumstances, it seems highly im- 
probable that pressure could exert much influence in securing penetration. When 
the young haiistorium penetrates the host, differentiation in the central zone of 
the shaft begins at its base, extending apicallj'^ as the hauetoriuTn j^rogresses into 
the host. Typical reticulate tracheida are formed from the central cells, and these 
are connected directly to the xylem of the mother stem (Fig. 27). 

The Morphology of the Haustorium and Us Parts, 

The haustorium of Cassytha glaheUa has precisely the same origin as that of 
Cuacuta amencana: it arises in proximity to the phloem of a bundle. It is there- 
fore endogenous, and, in point of origin, an adventitious root. Its structure, 
however, differs somewiiat from that of Cuscuta and from a nomiiil root. In the 
very young state, about the time the apex is ready to penetrate the tissue of the 
host, there are two or three groups of reticulate tracheids which, as the haustorium 
develops, become confluent forming a central axial core (Fig, 27) directly in- 
serted upon the vessels of one or more bundles of the mother stem. Surrounding 
this central mass of tracheids, two or tliree layers of active procambial cells, 
which add to the tratdieids as the haustorium develops, are formed. At the apex 
of the haustorir.ui there is a well defined epidermis, characterised by its densely 
protoplasmic cell contents and the elongated form of the cells which become 
slightly papillate. There is no phloem in the haustorium, which never, at any 
stage of its development, shows the typical radial vascular structure of roots 
(Figs. 27, 28). 

Morphologically, the haustorium of Cassytha is an adventitious root; its 
definite epidermis corresponds to tiie dermatogen of a normal root. Timre is no 
root-cap, although, physiologically, the overlying cortical and epidermal cells of 
the mother stem perform the function of such a structure until the haustorium 
actually penetrates the host. The cortical tissue of the haustorium appears to 
correspond to the periblem. while the central axial zone of the procambium (sells 
and tracheids represents tlie plerome. The general relations of the epidermis, 
cortex and central cylinder of the haustorium, suggest the corresponding relations 
of dermatogen, periblem, and plerome of true roots. It, therefore, appears that 
the haustorium of Cassytha is a root whose structure is modified to meet a series 
of physiological conditions which are not presented to normal roots. Normal root- 
hairs are absent, but their function is to „ a certain extent performed by the 
papillate epidermal cells which undoubtedly possess greater solvent powers on 
account of theit secretion. Pierce (1894) has given the term "suckeri^ to these 
cells, and considers them to be physiologically root-hairs which correspond in 
origin and position to the root-cap of ordinary roots. This appears to be the 
(sorre(?t inierpritafcian, and is equally applicable to the corresponding structures 
of Cassytha glabsUa and other species. 

In Cassytha glah^Uaf therefore, haustoria arise by contact of the parasite with 
the tissues of a host. Their origin is endogenous, while their stnieture is more 
simple than that of ordinary roots. They ^ow by a similar apical meristem. 
They are therefore advmititipns roots whose structure is radically simplified, so 
that tl)ey may be mate physioipglcally eAl^ehl luhongst the tissues of the host. 
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Internai Struetwre of the Motitre Hitustorium^ 

The young hanrtoriam of this species is composed of paraiehyxiuiioiis cells, 

containing conspicuous and relatively large nuclei, abundant gramilar protoplasm 

and food substances (Figs. 25, 27). Thi$ parenchymatous oonditton is evids&t in 

haustoria which have penetrated some distance into the cortex of the hosi. 1%e 

foods which are particularly abundant in all young haustoria, even before they 
# 



Fig. 28.-^Portiott of a L. S. of a hauetorium showing the cushion cells (c.a). 
the crushed cells along the edge of the sucker and the tracheidal oeUs. bordaied on 
each side by cambifonn and cortical cells of the haustorium. No Sieve tubes are 
present, (x 154)) 

Fig. S. of haustorium showing th.^ tracheidal core, and the cambiform 

and cortical cells on each side, vx 15o^) 

M in » leaf of JTaiiAlmAiM siW^ 

tlM ital>il]al!e cHMacter of the peripheral cells. The shading in oontact with ttw 
papi^te cells indicates discoloration of the host’s cells in advanoe of the sudnr. 

(X 186.) 
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are in organie association wii^ a host^ are m> doubt uooumulated preparatasy to 
tbeir active ^ewth. 1 have observed merve si(»roh in hauetona which aom die- 
tingttisbable by the small hemispherical or conieiil* sweUing upon the stem of tlie 
parasite. While such starch is aecttmulated by the parasite iteelf for the growth 
of the faaustoria« it seems reasoni^le to assume that the solution of the walls arid 
cell contentB of the host by the penetrating haustoria, supplements these reservea. 

In the mature haustoriom^ traeheids appear in three oi* four isolated gronps 
which connect up to difi^rent bundles or to the aame bundle at different levels 
of the main stem. There is generally a main group of traeheids in the centre 
and, on either side towards the base^ one or more smaller groups. On each side 
of the tracheal groups, there is a zone of undifferentiated active proeambium cells 
which add to the tracheal group and the cortex as the development of the haus* 
tori urn demands. Surrounding this proeambium tissue is a complete and com- 
paratively narrow ring of wider cells forming the cortex of the hauHtoiium, which 
abuts directly upon cortical tissue of the main stem. There is no phloem 
developed, and therefore the vascular system of the haustorium is of the simplest 
type. The differentiation within the haustorium proceeds from the base towards 
the apex, and longitudinal sections of the haustorium show that the vascular tissue 
keeps pace in its development with the growth of the haustorium (Fig, 27). 
During the early growth of the haustorium, up to the tune it becomes closely 
applied to the xylem tissues of the host, the water necessary for its rapid elon- 
gation is obtained directly from the parasite. As the haustorium penetrates more 
and more deeply into the host tissues, the traeheids become more numerous at its 
base. The traeheids have thick lignided and pitted walls. Tbeir end-walls are 
only slightly oblique, The thickening is of the close reticulate character. Around 
this axial core of traeheids is a ring of proeambium ceils with long spindle- 
sluq^ed nuclei which retain their meristeinatic character and so increase the dia- 
meter of the haustorium (Fig. 29). Phloem tissue is absent; therefore, it ap- 
pears that the haustoria of Cassytha are much more simple in their organisation 
than the corresponding stmetores of Cuaeuta, Longitudinal sections of the haus- 
toria were kept in an aqueous solution of aniline blue, others were stained with 
eosin and with Schultze*s solution, but no indication of sieve tubes, callus" plates, 
or anything resembling phloem tissue could be detected, Cassytha, therefore, is 
not a complete parasite like Cuscuta, but establishes organic connection with the 
xylem Ussues only, and withdraws, from its numerous hosts, mainly water. If 
organic connection be established with the phloem of the host, one would antici- 
pate the occurrenee of sieve tub'iSs in the haustorium or of sieve plates between 
the haustoria! cells and the host phloem. The absence of such stnictores affords 
anatomical proof of the fact that Oaasytha is only a water painimte and does not 
depend upon its hoet for the food necessary Jor its growth and flowering. 

As the haustorium grows in length, following generally the radial path pre- 
pared by the solvent activity of ite epidermal erils, the traeheids differentiate 
just behind the meriatematie zone and keep pace in their development with the 
growth of the whole haustorium. In Caaaytha glabeUa the diameter of the haus- 
tOruim is small^ and uniform and the apex is irvegulariy roundad, owing to the 
different* rate of growth of the epidermal papiHaa due to tlm variation in the 
aeaiatimee of the opposing tiMmes of the IBho marghi of the haustorium 
embayed in the tiWas of a host is delimitod by a rimatii of cmehed dead oalls 

The etongated oelto forming the pa^p^ato epidermis of the hanetorium within 
the host ttasuee am densely protoplasmic and tfaiiKwalled. The nucleus is genenalr 
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ly seen, as in most active secretory cells, near the tip of each cell Where they 
develop throug;h the intervascular or cortical parenchyma or through the phloem, 
their papillate structure is maintained (Fig. 30). They clear away the opposing 
tissue by the solvents. But, wherever they abut upon lignified tissue, their tips 
arc almost invariably liattened (Fig. 31), and therefore swollen and almost 
globular in appearance. They only occur at the conical apex of the haustoriuin. 
The margin of the haustorium consists of ordinary cortical cells, which, how- 
ever, as already mentioned, may retain their powers of meristematic and secretory 
activity. 

The Homtorium of C. melantlia. 

The development and main structural features of the haustorium of this 
species are similar to C. glaheUa. Certain differences, however, are apparent and 
will be discussed. 

The tip of the haustorium of C, melantha is more spreading than that of 
any other species, and the axial s^one of tracheids, therefore, assumes a spreading, 
fan-like arrangement, 



Fig, 31.— Portion of the apex of a haustorium embedded in the stem of the 
host, showing contact of the tradheids of the parasite (tr.) with the vessels of 
the host (v,). Many of the thin-walled peripheral cells of the haustorium are 
flattened against the lignihed cells of the host, (x 156.) 

Pig. 82.— L. S. of a haustorium of C. melantha embedded in a small stem of 
Bicm sp. and in, contact with the vascular bundles of the host. In this section 
the miuginal branching of the haustorium referred to in the text isl shown, (x 94.) 

In transverse sections of the stem of Fieu$ sp., paadng through a hausfcorimia 
of G. melantha embedded deeply in its tissues, it was observed that the haastorium 
traverses the cotk which is dissolved by the solvents secreted by Its tip, the 
cortical parenchyma, pMoem, and enters the xylem. Theie is, therefore, a con* 
siderable destruction of hoBi tissues along the path of penetration. The vasmiifir 
bundles of sp> are of the ordinary endareh, eoUatera} type, ses^antted imh 
one aiiottmr by narrow medullary rays; while letirife^ time ooeuis 
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cortex and pith, and in asBociation with the phloem. The haustorium penetrates 
deeply into the woody tiasueB and ite apex, as well as its margins, is applied 
directly to the xylem elements. Growth of the meristematic cells behind the epi- 
dermal cells of the margin near the apex of the hatustorium ceases, and they 
differentiate into tracheids. Cells of the haastorium immediately behind do like- 
wise and 60 longitudinal rows of these tracheids are formed which are in direct 
oommunicatiou with the xylem elements of the host and with the corresponding 
elements of the parasite stem (Fig. 31). Tfie tip of the baustorium may con- 
tinue to develop further into the xylem, generally following the medullary rays 
and occasionally the pith. I have not found the tip of the haustorium traversing 
the pith, although, 1 think, in Casaytha this may be expected. The reason that 
it does not occur is probably owing to self regulation on the part of the parasite, 
for the bundles on the opposite side of the pith to the haustorium will be tapped 
by haustoria higher up in the series of coils, A very noticeable characteristic of 
^ C(jtssi/tha is the development of haustoria in groups and the general eorrespoudenco 
in the number of haustoria to the vascular bundles of the host. This is not with- 
out exception, but, where an excess of haustoria does occur, the adverse effect is 
evident upon the host, and the parasite defeats its own ends. This probably ex- 
plains the death of many young twigs and leaves of hosts attacked by the para- 
site. In the case of a Sonchus seedling forming the host of some of my ex- 
perimental seedlings, there were only three vascular bundles in the petiole around 
which three complete coils of the parasite were formed. In these three coils, 
ten haustoria penetrating the bundles were formed. The leaf soon died, the 
conducting tissues of the petiole being unable to meet its demands and those of 
the parasite simultaneously. 

A rather important feature of the haustoria of C. melantha is the marginal 
branching of the zone some distance behind the apex (Fig. 32). This suggests 
a retention of meristematic activity by cells of the cortex, and that the latter are 
also capable of secretory activity. I have found proliferous developments of the 
haustoria into the cortex of the host, growing obliquely through the cortex and 
phkH?fm of the host and becoming applied to other bundles (cf. Viscum albt^ and 
Loranthm spp.). The manner of growth of the haustorium on Ficus sp. sug- 
gests the application of its tracheids directly, not only upon the tangential wells 
of the water-conducting elements of the host, but frequently upon their radial 
walls. ‘ In transverse sections of the host through the haustorium, this method of 
application may be seen plainly where the destruction of a wedge-shaped moss 
of the xylem of the host takes place, e.g., in Ficus, Lasiopetdlum, etc. 

The applicsMdn of the haustorial tracheids is to the radial walls generally^ 
where the bundles of the host are isolated and the haustorium develops along the 
medullary rays. If radial longitudinal sections of the host be cut, passing 
through the haustoria, the first tangential application will also be demonstrated. 
In a iongitudhaal section of the mahire haustorium upon Ficus the tracheids will 
be seen to curve towards the margin and to attach themselves to the radial walls. 

The haustorium of 0. mclanthc takes the form of a massive wedge with a 
broad base, and tapering or spreading apex. 

STTifMAirr. 

1. The writer deals with the habit, habitat and parasitism ol* the several species 
of Caaspiha found in New South Wales; 

2* The plant is a twining parasite which forms alternating close nnd loose coils 
upon the stems, branches and leaves of the hosts. 
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8. fte isCfUfined to tiie Beries ot close coile. 

4. ^be 4esnlB|ynieat of ibe oeedling m described^ und the writer obeeiwed tiMlt 
ike funetioiie longer than that of Cwettia. The endosperm xe* 

serm tm skbsorbed % the apex of the stem. 

fi. Growth h winery nqsid at dmt in the seedling, but ultimately as slowed 
down remadiably if contact with a support has not been secured. 

6. fiasasKte develops considerable cblorc^hyll tissue in the cortex •of the 
stem, tin very exfuosed situations with strong insolation the paraaite aasnxnes 
a yeliowkb*;g>een colour. The leaves are reduced to scales. 

7. The paasasite frequently devebps upon its own branches^ and shows no pre- 
dileotion for any partioular host; provided its stem can twine round its 
branches. 

8. 'The root*S|nBlexn of itfae seedling is reduced; the old plants have no direct soil 
relation. 

9. Haustotria developing in contact with a yielding surface may attain consider- 
aide length before penetration, or may abort Branched haustoria are com- 
mon where the paraaite is in omitaot with a yielding or pubescent surface. 

10. The haustoriuin is a xnedided root, and has its inception isnmediately outside 
the phloem of the stem. 

11. The epidermis of ^ parasitic stem is rejuvenated and divides while Its cells 
ibeecme Mightly papiU^ and form the baustorial ^^ousbion” securing -adhesion 
to the surface of tha host branch or leaf. 

12. No sieve tubes are preisxit in the haustoxittm. This is a decided contrast to 
ihe haustevium of Gasoata as described by Herce. 

13. The hau&torium of C, melantha frequently develops lateral growths into the 
cortex or phloem of the host. 

14. The parasite is highly >xerophilou6. 

Botany School, University of Sydney, November, 1923. 
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^0. Loranthus Nksto:^ Moora. (Plate xvi.) 

Jonm. Hot., xjurv., 1807, 170. 

Supplemnniary notes to the description. 

Tbe fruits are globose, densely woolly, 10«il2 mm. long, but not seen in a 
fully developed state, Epicarp thick. Visoin not plentiful. Embryo very small 
for the size of the fruit, barely 1.5 mm. long.; embryonic cotyledons rather 
broad, spathulate wh^ opened out. Primary leaves not seen. 

Affinities. — L. Nestot is a very interesting species with a superticial resem- 
blance to L. Mcddeni and L. Qmndang lindL, and would pass for these species 
when not in flower; the leaves are, howiever, more pubescent, and the young shoots 
rusty tomentose, eventually becoming quite glabrous with age. The flowers are 
large, and, when seisn in the bud, are similar in shape to those of L. gibberulm 
Tate and i. ferruginifhrus W. V, Fitz., tboqgh more closely resembling L. gib- 
berulus, being densely covered with a soft woolly rufous tomentum, shaded purple 
in the upper part. 

When not in flower it is similar to some of tiie shojt, broad-leaved f oms of 
X. vitelUnus F.v.M., especially in the venation ot the leaves, which have distinctly 
raised nerves on the under surface. 

Like X. grmdibr 0 cten$, X. Nestor has outatanding oharaetets which readily 
dktinguish the two from aU the other Australian species. 

Ranps.--*Between Kuiiiiunoppin and Mt. Itfa^hall; Comet ‘V^e (on Acacia 
qtktdrimargima ) ; near type locality (near Bricke’s Soali^ between Gooiigarry and 
Mt. Maj^aret); Murrin Mptrin, Austin disrtriqt (Qtepi^ge, in Herb. Berlin, vide 
Diels and Prite^, Bot. Jahr*^ 35, 1905, 176. Dr. A. Mormon records it in 
^^Notes Natt Hist. WA./^ 1008, 204, and in W.A. Yearbook, 1004, without de- 
finite localities. ’ 

Hoais.-^Leguminosae: Acaeia gmdrimarginea W. V. Fite., Ajip. 
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21. Loranthub Hilliaka, n.sp. (Plate xvii.) 

Frutex cinereus; foliis juvenilibus laneto-tomentosis, foliis e^ultis furfuraxseis, 
oppositis, oblongi*laliceolatis, obtuBis, erassis, 3 — 5-costatis, petiolatis, 4-7 cm* 
longis, 2J cm, latis» Cymig axillaribus, 2-radiatis, radiis, iitriaque flores tres 
sesBxleB gerentibuB. Alabaatis breviter lanati-tomentosis, clavatis, acutis, 20-23 
mm, loztgiB. Bracteis lateralibus oordatia, concavis, 2J mm. longis; braetea inter- 
media lanceolata, 3 mm. longa, apioe recurvato. Calyce subcylindracea truncate, 
3-4 mm. Petalifl 5-6, liberie, exteme cinereis, interne viridis. Filamentis pur- 
pureia, 4 mm. longia; antheris mlnatis, 2 mm. longia. Stylo filiforinc quadrangu- 
lata; stigma parva, globosa, Fructo incognito. 

Hoary plants, branchlets and young leaves minutely woolly -tomientose, adult 
leaves scurfy, opposite, narrow lanceolate to oblong, obtuse, obscurely 3 — 6- 
Xierved, 4-7 cm. long, 2i cm. broad; petioles about 1 cm, long. Inflorescence a 
two-branched axillary cymie; the common peduncle 10-14 mm. long; branches of 
the cyme shorter and thicker than the peduncle, bearing at the apex three almost 
sessile flowers. Buds closely woolly-tomentose, clavatx*, acute, 20-23 mm. long. 
Bract of the lateral flower cordate, concave, 2i mm. long; bract of the central 
flower lanceolate t the apex abruptly deflexed, 3 mm. long. Calyx cylindrical to 
ur<seolate, minutely hoary-tomenbose at the base, 4 mm. long; the limb entire, 
more or less carnose, 2 mm. long, pubescent on the margin. Petals 5 or 6, spathu- 
late, acute, hoary on the outside, the inside greenish, minutely pubescent at the 
apex and along the commissural line. Filaments purple-brown, about 4 mm. 
long; anthers adnate, linear, pule purple, 2 mm. long, the cells very shallow. 
Style slender, quadrangular, thickened towards the base, bent towards the small 
globose stigma, pale purple throughout. Ripe fruit not seen, immature fruit 
urceolate, somewhat similar to the young fruit of L, Maideni 

Namied in honour of the collector, Gerald F. Hill. 

Affinitieii, — t. Hilluina has the two-branched cyme of L. Ne»tor, but the buds 
and bracts resemble those of L. Maidenh and were it not for the bifurcate cyme 
and longer leaves it would pass for that species. In the cyme and leaves L. 
BiUiana bears some resemblance to L. Qmnd-ang; the sessile flowers and different 
vestiture are the points which distinguish it from this species. 

Eang€,---Korikern Territory i 20 miles N.W. by N. of Meyer’s Hill, McDonnell 
Ranges (G. F, Hill, No. 220, 1.6.1911). Recorded as L. Qmndang, Ewart and 
Davies, Fl.N.T., 88. I have only seen one small specimen. 

22. lOHANTHUs Luoasi, n.sp. (Plate xviii.) 

Sgn> — L, Qmndmg Benth, (in part), non Bindley. 

Frutex giaucus intomentosus ramis divaricatis crassipribus juvenilibus glabria 
nitentibus maturioribus Icnticulatis. Folia opposita oblonga-lanceolata pbtusa 
crassa glauea 3-5 costata, Petiolata 3-6 cm. longa, 1-5 cm. lata. Inflorescentta 
cymosa cymis axillaribus 2-4 radiata utroque radio 3 flows sessile ferente. Gem- 
mae graciles clavatae 2 cm. Bracteae late-naviculares concavae acutae marginibua 
ciliatis. Calyx cnpularis basi dense tomentosa. Corolla 3 petalis liberie viridibus 
neenon rubewentibus fragilibus nonnunquam basi unitis. Filameata eompnessa 
straminea. Antherao adnatae angusti-lineares fragiles 2 mm, Fnietus areedatus 
vel ampullifortnis 5-9 mm. 

Glaucous shrubs, but not tomentose; branches divaricate, rather stout, sli^tly 
swollen at the nodes, the young ones smooth and shining, the old ones mai’ked by 
numerous oblong lenticles. Leaves opposite, broad elliptical to oblong-lanceolate, 
obtuse^ very tardy acute, thick, glaucous, tripUnerved or quinquenerved, wd often 
with prominent transverse veins on both surfaces, giving the leaf a vriidried 
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appearanoe, abruptly uarrow^ed into a short, distinctr somewhat compressed, 
straight or curved petiole, 3-6 cm. long, 1-5 cm. broad. Inflorescence C 3 nnose; 
cymes axillary, nearly as long as the leaves, glabrous, except the calyces; the 
common peduncle very slender, dark coloured, 2-3 cm. long, bearing 2-4 rays, 
each with 3 closely sessile flowers. Buds slender, 2 cm. long, clavate, somewhat 
inflated at the base. Bracts broadly navicular, concave, acute, with ciliate mar- 
gins. Calyx cupular, densely woolly tomentose at the base, the limb rather large 
or about half the size of the calyx, glabrous, except for the almost entire, trun- 
cate, ciliate margin, 2 mm. long. Petals 5, free, green or reddish, occasionally 
shortly united at the base and failing off in pairs, narrow linear to linear spatlm- 
late, very thin and frail, recurved when fully developed, ciliate on the inner 
margins of the concave apex, somewhat rugose on the back. Filaments com- 
pressed, straw-coloured, adnaie to the oentre of the petals, 10-12 mm. long. 
Anthers adnate, narrow-linear, very frail, about 2 mm. long. Style slender, 
straw-coloured, sulcatc; stigirm minute. Fruit iirceolate to flask-shaped, hoary 
tomento&e, the limb dark coloured, contracted, closing over the thick 5-angled 
disc, 5-9 mm. long. Seeds obconic, with a sharp base, indistinctly 5-furrowed, 
Embryonic cotyledons obtuse, oblong-linear, 3 mm. long, but not seen in the ripe 
fruit. 

Eange . — So far L. Ltkcaai is confined to New South Wales and Queensland. 

New South Wales: Near Darling Eiver, E. of Broken Hill (on Flindersia 
maculosa. Leaves broad, green, somewhat like L, miracuiosa; flowers yellowish- 
green; fnut small, white with a dark top); Grenfell; Nyngan (Cymes with 3 or 4 
rays, each with 3 sessile yellowish or greenish flowers. Whole plant glabrous except 
the calyx. On FUndersia maculosa F.v.M., W. Bauerlen, No. 2477); West 
Bogan (on FUndersia maculosa, and GreviMea striata)*, Wittagoona, near Cobar; 
Yarrawin Station, Barwon River; Nuity-Toorale (on FUndersia maculosa, ^^Union 
balldike without adventitious roots,” J. L. Boorman); Narrabri; Walgett (on 
FUndersia maculosa ) ; 40 or 50 miles North-west of Collarcnebri (S. W. Jackson, 
No. 838, on Atdlaniia glauca; also No. 839, associated with L. Uneanfolius, X. 
MitcheUiana and parasitic on FUndersia maculosa. Nos. 838-839 constitute the 
type). 

Queensland: Rosewood, 36 miles W.B.W. from Brisbane (“Flowers green or 
yellow; parasitic on a number of different kinds of trees principally Melaleuca 
^fenistifolia/^ C. T. White, September, 1911; also recorded in Qland Naturalist, 
1911, as L, Quandang), 

Affinities, — L, Lueasi is perhaps more closely allied to L, obUqua than to 
any other species. The leaves are, however, distinctly petiolate, and not sessile 
or oblique as those of its ally. 

In the general colour of the leaves it resembles L, Quandang, but the flowers 
are all sessile, while only the central flowers are sessile in L, Quandang, There 
is a photograph of this plant in the “Forest Flora of New South Wales,” vi., 282, 
as L, Quandang. 

W&tb L, Benthami it has a marked similarity in the buds and calyces, but the 
fruits are dissimilar, those of L, Lueasi being hoary earnose when ripe, of L. 
yellowish. 

Kfuned in honour of Mr, A. H. S. Lucas, M.A., B.Sc., late Headmaster, 
Sydney Grammar School, and honorary specialist for Algae, attached to the 
National Herbarium, Sydney. 

RToafa-^Loranthaceae : Loranthus MitcheUiana Blakely. Proteaceae ; GreviUea 
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lUrktio R.Br. Rataieeae: FlmderBia micvlosA F.v.M-, Erefi^cUrm {Ataiantiay 
gUmea Swingle. Myrtaceae: Melaleuca gentsUfoUa Sm. 


23. Lobanthus Quandano (lindl., MSS.). (Plate six.) 

Mitch. Three Exped., ii., 1838, 09; Hook., Mitch. JJ.®' f 

L n»<«M A. Cunn. MSS., wo* Sprengel; Walp., Report. Bot. Syst., u., 185 - r 

730, as L. nulam A.C.; Mueller, Trans. Vic. •» 228, as “ 

Hook. Jour. Bot., viii., 1866, 144; Lindl., Ann. Sci. Nat, xv., 67; Benth., B.Fl., 

iii., 1866, 395 (in part). 

The following is the original descnption 

Loranthue Qumdang (Lindl. MSS.) ; incanus, folns opposite linean-oblon^ 
obsolete tripUnerviis obtusis, pedunculis axillanbus folio multo breyioribM apice 
divarkato-bifidis 6-floris, floribus pentameris a^qualxbus, petalis imearibus, an- 
tberis linearibus basi insertis. Next L. Gaudiohaudi, 

The following is a more detailed description: — 

Hoary or glaucous shrubs with more or less divaricate, erect or penduloua 
branches, 1-3 feet long, the young tips somewhat rusty tomentose, turning hoaiy 
with age. Leaves opposite or alternate on the same branch, narrow to broad 
lanceolate, or sometimes lanceolate falcate, 3— 5-nerved, thoi^h uauaUy 
5-10 cm. long, often somewhat rounded at the base, and ending in a weU denned, 

usually terete petiole, 1-1.5 cm. long. 

Inflorescence an axillary, two-branched, hoary, pubescent cyme, the common 
peduncle 1-2 cm. long, each branch bearing the flowers in triads, the central flower 
of each triad sessile, the lateral ones on short pedicels, rarely more than 2-3 mm. 
long. Bracts orbicular, concave, thick, ciliolate. Calyx hemisphencal, with a 
small denticulate or ciliate expanded limb, scarcely exceeding 3 mm. in the newly 
expanded flower. Buds angular, contracted in the middle, swollen near the bafle> 
blending from purple white to lilac white (Plates 6 and 7 Dauthenay, Rep. de 
CouL). Petals 6, straw yellow inside (Plate 31, l.e.), free to the base, densely 
clothed with white woolly hairs for about half their length, between tbe attach- 
ment of the free portion of the filaments and the apex. Filaments old carmine 
red (Plate 107, l.c.), the adnate portion ending in a spur-like callosity at the 

base. 

Anthers about 3 mra. long, secund, narrow, linear, adnate. Style exceeding 
the anthers, green to creamy white at the base, shading into raspberry red at the 


top. 

Fruit greenish-white, oblong-elliptical to urceolate, 5-7 mm. long, crowned 
with a somewhat conspicuous disc. 

It has been recognised for a long time that tbe identity of this species was 
unsatisfactory, owing to the many forms attributed to it, and many botanists 
were at a loss to know what to regard as the typical form; this, perhaps, ac- 
counts for it not being figured, as it is as destructive to a certain class of vege- 
tation as other speeibs which have received considerable advertisement because 
of their noxious propensity. Indeed, the type specimen of L, Qmmdmg in 
Lindley’s herbarium at Cambridge is far from bring satisfactory. According to 
Dr. Otto Stapfj in a letter to Mr, J, H. Maiden, Director, Botanic Gardens^ 
Sydney, March 21st, 1919, "Lindley’s sheet of L. Qmnda»g contains two distinct 
One with original label, ‘‘Scrub near Darling, 21st July, 1836,” and 
another with a label with the general printed legend Major MitehelPB Expeditkm 
(1835). Now as to the two species on lindley’s shfcet, the top one eorreeponds 
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io L. p^ndulm Sieb^ var. p<trvifloiruB Beiith.^ in Aiist.*’ or at least to part 
of it^ the bottom one (in fruit) to L, niUam A. Cunn. and L. ochmm F.v.M.^ whieb 
is in my opinion a synonym of L. nutans, 

^*Botih are quoted in ^B.Fl/ under L, Quandang, but from an examination 
of our material^ and Bentham’s enumeration of specimens it is clear that he in- 
cluded under L, Quandang aeveralr possibly aa many as six, species/' 

As regards the two species on Lindley's type sheet iteferred to by Dr. Stapf^ 
drawings of botb were made by Miss Smith, the artist attached to Kew Her* 
barium, and presented to the National Herbarinm, Sydney. The upper dgore is 
labeOed ^^Scrub near Darling, 21st July (1835), Flowers of the bosh producing 
tbe round nuts/' This is referable to JL miraouioaua Miq. var. Boormamij L, 
pendultes var. parviflorus Bth. (in part). The lower figure is labelled “Interior 
of New Holland, Parasitioal upon the Qmndang, Major Mitebeirs Expedition, 
1835/' 

On looking up Mitchell's Three Expeditions, Vol. 1, 282, for 2l8t July, 18^ 
I find that Mitehell was on tbe Darling Biver, but no mention is made by him 
of a Loranth or a Quandang in his narrative. Turning to the original description 
(V<d. iL, p. 69), L, Qmndang is connected with an observation recorded on May 
1836, when Mitchell was on the Lachlan River between Laike Waljeers and 
Oxley, and the following reference to the plant is made by Mitchell. “I observed 
tbe Quandang bushes, having their branches covered with a parasitical plant, 
whose bright crimson flowers were very ornamental/' 

The discr^aney between the dates on the label and in the book I am not 
able to explain. 

We must, therefore, accept the lower figure as representing the type of L. 
Quandang Ldndl., as it agrees with tbe original description in all essential charac- 
ters; the upper figure on the drawing of the type sheet is a glabrous plant, and 
is entirely different in flowers, fruit and arrangement of tbe cyme. Dr. Stapf is 
also of the same opinion, as he concludes, “The name Quandang if not dropped 
altogether should be connected with the bottom specimen on Lindley's type sheet." 

The type appears from the drawing to have opposite and alternate leaves; 
they are narrow, lanceolate to somewhat broad-spathulate, obscurely 1 — ^3*norvod, 
14-24 inches long, tapering into a well defined petiole up to 4 inch long. Cymes 
short, two-branched, with 3-6 nearly sessile flowers. Frait oval-oblong or some- 
what urceolate, and usually with tbe style persistent upon it. 

The term, “foliis oppositis," appli(^ to the species in the original description, 
has influenced botanists to regard tbe opposite-leaved species, allied to L. Quan- 
dang, as being the same as it, hence tbe inelusion of so much variable material 
under this species. In the majority of eases the leaves of L, Quandang are 
alternate; to refer to them as being opposite or alternate would perhaps lead to 
fewer errors in the future. 

It appears to me that Mitchell confused L, rntroetdoaus Miq. with L. Qmn- 
dang, by his refermkee to bright crimson flowers,^' as the flowers of the 
former are more h^ly coloured than those of the latter. He also appears to 
have mistaken the flowera of the Loranthtm for those of the Quandang; hence 
his field note, “Fbwm of the bush producing the round nuts," seems to be more 
applicable to tbe Quandang than to the Loranthus, and therefore does not apply 
to the lower speciiuen on Lindley's type sheet whieb, strangely enough, is in frisit, 
also in bud. The term “nut," would scarcely apply to the fruit of the Loranthus, 
at least not to the species involved, whereas it is commonly used to describe the 
fruits of tbe “Qumidang," Fusanus aeumnahta B.Br. 
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Rentham and Hooker (Genera Plantarum, iii., 208), aacribe the species L. 

Quandang to Mitchell instead oi Lindley. 

Synonyma.—L. nutans A. Cunn. ct Hook., L. jxminosm A. Cuuu., L. ca«M« 
F.V.M., L. pendzdm Sieb. var. canm Tate, L, pendulus Sieb. var. canescen^ 

Mueller and Tate. 

Tile range of this species is very extensive; 1 have examined speci- 
mens, irom all tlie State mentioned below, which are remarkable for their uni- 
formity over such a large aiea. The i^ecuiiar two-bnuiched cyme this species 
impressed me as being a most stable character. Only once have I seen the cyme 
tlux^C' branched, and then, not on the typical form, but in the broad leaved form, 
or var. BancroflL Tlie short hemispherical calyx is also a most constant char- 
acter. 

The species api>ears to be less common in Western Australia and the Nor- 
thern Territory ; tins may be on account of the very imperfeel. botanical survey of 


those Htate. 

Victoria: Mount Oole (J. W. Audas), Bulfalo (Veek (B.Fl.), Victorian Alps 
(Viet. Nat., xxvii., 1910, 112), (irani])i«ns (B.1’1.). 

New i^'outh \Valef<: Moaiiia ; (Jowahbies, Wagga District (on Acaei<z Oswaldii) ; 
Zara, Wangaiiellu (on A, ptndula), between Lake Wal jeers and Oxley on the 
Lachlan (the type), Yen da (on A. ]tcndula.)j Barmedmaii (on Santalum acumna- 
ium)^ Fields Plains (on Eucalyptus and Acacia) ^ Condobolin to Borambil, Parkes 
(on Acacia 2 }endula}, Lake Cargelligo. Kugowra (on A. aneurajf Darling E. to 
Barrier Ranges, Broken Hill, between Bengula and Cassilis, Daudaloo (on A. 
aneura), Nevertire to Bourke (on species of Acocia, Eucalyptus bicolor and 
Eremophila Miichellx)^ White Cliffs (on A. cana), Hunter River District, War- 
rumbungle Ranges, Boggabri (on A, pcnd'xda), Narrabri (on A. pendula)^ Burren 
Junction. 


South Australia: Willociira Valley (Trans. Roy. Soc. S.A., vii., 1901), 
CoopeF.s Oeek (B.Fl.), Adminga (Horn Exped. No. 1030 in Adelaide Herb.), 
Cootanoorinu Creek, Arkaringu. 

Queensland: Moreton Bay (B.FL), Bulloo River district (on Atalaya hemi- 
glau€a)i Keppel Bay (R. Brown), near Jericho (on Eucalyptm melanoplMa, 
Proc. Roy. Soc. N.S.W., xlix., 1915, 443), Thompson River (B.FL), Georgina 
River (E. W. Bick, in Queensland Herbarium), Sutton Desort (Mueller, B.FL), 
Cloncnrry (R. H. Cambage, No. 3948), Boomaria (Proc. Roy. Soc. N.S.W., xlix., 
1916, 429), Flinders and Mitchell Rivers (on the ^^Qidya,*^^ Acacia Cambagei; 
vide also Proc. Roy. Soc. N.S.AV., iii., 107). 

Northern Territory: Hennannsburg (Trans. Roy. Soc. R.A., v., (1881-82); 
Tate, Rept. Horn Exped., Part iii., 100), Stuart's Creek (B.FL), Victoria River 
(B.FL), Islands of the Gulf of Carpentaria (B.FL). These are probably re- 
ferable to L. conspicum Bail, or L. congener Sieb. 

estern Australia: North of Kingoonya (Recorded in Trans. Roy. Geog. Soc. 
S.A., 1916-17, as L. pendidm Sieb. var. canescens Mueller and Tate. I take full 
responsibility for this name as I bad followed Mueller before I had thoroughly 
investigated the synonyms of I, Quandang Lindl [W.P.B.]. 

A^iwttiVs— I could not understand why Lindley referred to L. Gaudiohaudi 
DC., as having the closest amnity to L, Quandangf as the two are very dissimilar, 
until I saw the drawing of Lindley'a type sheet of L. Quandang which contains 
(as already stated) two species. It at once occurred to me that he probably re- 
^faxded the upper specimen as L. Gaudiohaudi, a species that has been confused 
"with X. 7niT<Kulosus and the specimen on Mb type sheet appears to be re- 
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ferable to L. miraculoBus Miq. var. Boormani, probably the closest affinity to 
X. Quandang in general appearance and in the sparsely flowered cyme, which 
character approaches more closely to L. Quandang than any other allied species. 
The leaves are also a good deal alike, but those of L. Quandang are usually 
broader, with more numerous veins, and are closely invested with a hoary pubes- 
cent vestiture, which serves as a sharp line of differentiation between them. 

Perhaps X. congener Sieber is as closely allied to this species as the preced- 
ing, but the cyme is rarely, if ever, two-branched; the leaves are, however, some- 
what similar, but those of X. congener are often broader and more shortly petio- 
latje, and the veins are more obscure; as it is a coastal species, it is not likely to 
be mistaken for X. Quandang^ which belongs more to the drier interior. Never- 
theless, it was mistaken for the latter by Bentham and others, but this error will 
hardly be repeated, now that attention has been drawn to it. 

It is very different from X. pendulm Sieber in foliage and inflorescence. 

Hosts, — Santalaceae: Santalum lanceolatum R.Br. Leguminosae : Acacia 
aneura F.v.M., A, cana Maiden, A. calamifolia Sweet, A. Cambagei E. T. Baker, 
A. homatophplla A. Cunn., A. melanoxylon R.Br,, A. Oswdldi F.v.M., A. pendula 
A. Cunn. Sapindaceae; Atalaija hemigUmca F.v.M, Myrtaceao: Eucalyptm 
hicolor A. Cunn., E, crehra F.v.M., E, melanophloia F.v.M. Myoporaceae: 
Eremophila MitchelU Bth. 

Loranthtis Quandang, var. Bancrofti Bail. (Plato xix., flg, 10.) 

QUand Agric, Journ., xxix., 1912, 180, plate 23; Bail., Comp. Cat. Q’land* 
PI., %. 448, p. 463. 

The whole plant more or less puberulent. Leaves bluntly lanceolate, the 
base truncate, rounded, thin, tapering to a short x)ctiole, 2-3i in. long, i-lj in. 
broad, c(»ria(ieous ; longitudinal nerves 5, the three central ones more prominent 
than the others, InfloresK^ence much n)«enibling other forms. Filaments and 
stylo of a rich purple. Eidsvold; Dr. T. L. Bancroft. This is probably the 
broad form referred to by Mitchell, Trojjieal Australia, pp. 158, 256. 

Var. Bancrofti represents the coarse venulose quimjne-nerved leaved form of 
the species, which appears to reach its greatest size in Queensland. It is also 
found over a large area in New South Wales. 

liange, — New South Wales: 40 miles East of Broken Hill (on ^^Neclia/^ 
Acacia Loderi)^ Broken Hill (hosts: Acacia aneura, A. Burkitti, and A. calami- 
folia) f Lake Cudgellico, Coolabah, Byrock (on Acacia aneura) y Warrcn-Coon- 
amblo Road (on Acacia pendula), Gilgandra (on Acacia pendula, “Large masses 
infest the trees.*^ R. H. Carabage, No. 1136; also recorded in Forest Flora of 
New South Wales, ii., 128, as X. pendulus Sieber, with a photograph by Mr. 
Cambage), Mount Terrible, Currabubula (on. Acacia neriifoUa, R. H. Cambage, 
No. 3777). 

Queensland: Mt. Maria (in Queensland Herbarium. This locality is near the 
type locality of X. nutans A. Cunn. = X. Quandang LindL), near Mt. Mudge 
(Mitchell, August let, 1846), Eidsvold (only on ^Brigalow,^ Acacia harpophylla, 
Dr. T. L. Bancroft), Nogoa River, Gindie, Aramac (The specimen has a seedling 
plant of X. Exocarpi attached to it [W.F.B.]), Longreaeh, Diamantina River (on 
Acacia Cambagei), Blackwater (on Acacia harpophglla)* 

Hosts. — Leguminosae: Acacia aneura F.v.M., A. Burkitti F.v.M., A. calami- 
folia Sweet, A. Cambagei Baker, A, harpophylla A. Cunn., A, Lod^eri Maiden, 
A. neriifoUa A. Cunn., A. pendida A. Cunn. 
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24. Lorakthus Bbnthami, n.Bp. (Plate xx.) 

Frutex parvus confertus fusifonnis raniis glabris neonon glaucis lenticulis 
obseuris. Folia glauea oppowita cordata vel clliptica obtusa amplexicaulia 4 cm. 
long^a 3 cm. la^a imperfecta 3 vel 5 coatata. Inflorescentia plerumque cymus bi-raiM- 
tus axilJai’is vel tertninalis iitroque ramo umbellano 3 florum quorum centralifi sessilis 
fercnte. Braeteae aup^istae ad late naviculiires acutae. Calyx oupularis nec 
longus ad 3 mm. dentatus vel miniatus. Corolla 5 petalis lil»eris angusto-l inear ibus 
fragiliasitnis, Antherae adnatae oblongae 14 mm. longae. Stylus sulcatus stigma 
vix augmenta. Fnictus elliptico-oblongus vertice constrietus subtomentus super- 
iore parte glabra, 1042 mm. longus. 

Small compact shrubs; union fusiform; branches rather stout, smooth, some- 
what glaucous, otherwise glabrous, lenticles obscure or obsolete; leaves atem- 
elasping, rarely above 4 cm. long and 3 cm. broad, imperfectly 3 — 6-nerved. In- 
florescence usually a 2-brftncbed cyme, either axillary or terminal, each branch 
bearing an umbel of 3 flowers, the central one sessile, the lateral on very short 
or minute pedicels; common peduncle slender, terete, 10-16 mm. long, with on 
annuIar-Iike thickening at the top, and not bracteate as in moat species; branches 
of the partial cyme 3-6 mm. long. Bracts narrow to broad, navicular, acute, 
eferongly keeled, margins minutely ciliate with rufous hairs or glabrous, 14 dmu* 
long. Calyx cupular, under 3 mm. long, obscurely toothed or truncate, some- 
times the limb ciliate, the base usually densely hoary tomentose. Buds slender, 
terete, rarely 2 cm. long, cl avate, quite glabrous, pale pink in the lower half, 
greenish towards the top. Petals 5, free, narrow linear, concave and very fragile. 
Filaments free to about the centre of the petals, compressed, greenish; anthers 
adnate, oblong, 14 mm. long, the cells conspicuous. Style minutely sulcate, geni- 
culate a little below the scarcely enlarged stigma. Disc annular. Fruit elliptical- 
oblong, somewhat contracted at the top, semitoraentose, or the upper half glabrous 
and dark coloured, the lower half yellowish, 10-12 mm. long, epicarp coriaceous. 
Seeds 6-8 mm. long, on a small spongy base; endosperm white, but as soon as 
germination takes place it turns green. Hypoeotyl terete, vernicose; disc some- 
what conical, papillose. The growth is exactly like that of L, hifurcatus and L. 
congener, but in appearance it resembles L. grandibraetem- The cotyledons are 
not withdrawn from the endospmn on germination. 

Synonymous with L. pendulus Sieber, var. amplexifolius Benth. (B.Fl., iii*, 
394) and X, Qu<undang Lindl., var, amplexifoUns Benth. (B.FL, iii., p. 396). 

A great deal of uncertainty centres around these varieties. The type of 
the former, according to the Director, Royal Botanic Gardens, Kew, is neither at 
Kew, nor at the British Museum. The latter was described by Bentham thus, 
“X. Quandang Lindl. var. ? antplexifolius. Leaves broad, sessile, cordate, Victoria 
River, F. Mueller; the specimen very imperfect and doubtful.’^ I have seen a 
leaf of this specimen and find no difficulty in matching it with leaves of specimens 
collected by R. Helms, W. M. Cusack and J. T. Jutson. After a careful examin- 
ation of material purporting to be either one or the other variety by different 
botanists, I fail to see any difference between them, and the justification of keep- 
ing them apart as varieties of either L. pendulus or L. Quandang, especiidly as 
the difference is so marked between those species. On the other hand, the large 
amount of variation admitted hy Bentham under either speeies, afforded a con- 
venient receptacle for quite a number of unknown species as shown in this mono- 
graph; and very naturdly this particular form, which I propose to call X. Ben* 
thamif shows affinity to one of the plants included in Bentham’s wide deflaitioii 
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<of If. pendtUus Sieb., and L. Quamdtmg Lindl., namely h, Lucasi^ which is dealt 
witii above. 

— It is confined to North-west Australia: 40 miles south from Victoria 
Springs (on Bra^hycMton GregorU P.v.M. Becorded by Mueller and Tate, 
Trans. Boy. Soc., S.A., ti., 1892, 300, as L. pendulus Sieb. var. amplexifoUm, 
Through the kindness of Professor Osborn of the Adelaide Herbarium 1 was able 
to see this specimen, which is in the early fruiting stage. Leaves stem-clasping, 
cordate, oval-oblong, obtuse, faintly 3 — 5-nerved. Fruit oval-oblong, densely 
hoary at the base, crowned by a somewhat toothed calyx limb), Coolgardie (on 
B. Gregorii)^ Boulder, near Roan's Bam (on B. GregorU), Comet Vale (on B. 
Gregorii^ J. T. Jutson), Roebuck Bay (Leaves sessile, broad cordate, quoted by 
Bentham, as the type of L. pemMus Sieber var. am'pleadfoiim Benth.), Cygnet 
Bay, West Kimberley (Leaves narrow to narrow-obovate li inches long. Flowers 
yellow to green, scarcely i in. long, on Santalum lanceolatum^ W. V. 

Fitzgerald's MSS.), Sunday Island, between May and Meda Rivera (Leaws 
sessile, narrow oblong, l-2i inches long), Victoria River (quoted by Bentham a* 
the type of L. Quandang Lindl. var. ample^folw)* 

AffinitieB. — L. BenthanU is very unlike the typical L. pendulus Sieber, and 
L. Quandang Lindl., and differs greatly from these species, not only in the shape 
and size of the leaves, but also in the structure of the flowers and cyme. Its 
nearest affinity appears to be with L. obUqua; they resemble each other a great 
deal in the structure of the common peduncle, and in the arrangement and out- 
line of the closely packed triads of flowers. 

L. Lueasi has more than a passing resanblanec to, this species, not only in 
the colour of the leaves, but more intimately in the shape of the buds and 
calyces. 

The leaves of L. Bentham are somewhat analogous with those of L. homo- 
plasticw and some species of Eucalyptus, 

Hosts. — Santalaceae: Santalum lanceolatuin R.Br. Sterculiaceae ; Brachy^ 
chiton Gregorii P.v.M., the common host plant. 

(D) Capitellati Engler. 

CapitelUes van Tiegh. Lc. 

Infioreseeuee capitate. Flowers 4-6, sessile on the summit of the peduncle, 
or the outer flowers on very short bracteate pedicels. 

25. Lobakthus Maipkni, n.sp. (Plate xxi.) 

L, Quandang Benth. and others (non Lindley). 

Fnitex confertus cinerens ramis divaricatis teretibus tomentosis. Folia op- 
posita oblonga lanceolate vel elliptica obtusa petiolata. Infioresoentia pcdunculo 
eompreeso capitato 3-6 sessilibus floribus. Gemmae cinereae teretes 2-2) cm. 
Calyx sub-cyKndraceus truncatns 3 mm. Corolla 5 petalis liberis exteme cinereis 
interne mbescentibua. Filamenta flavcscentia. Antherae adnatae 1-2 mm. Fruc- 
tuB uroeolatuB dense nisi supeme cinerens. 

Compact hoary shrubs with rather short, divaricate, terete tomentose branches. 
Leaves opposite, narrow oblong, spathulate to oblong lanceolate, obtuse or ellip- 
tical, gradually tapering into the petiole, almost glabrous when old, the very 
young ones mealy or scurfy, more or less of a dull yellowish or greyish-^reen 
colour, coriaceous, 3— S-nerved, or in some speeimens the veins obscure, 3-5 cm. 
long. 

Inflorescence an oxiilary or terminal compressed capitate peduncle, bearing 
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3-6 closely sessile flowers; the common peduncle erect or recurved, dilated up- 
wards, 1,5-2 cm. long. Buds hoary, terete, somewhat clavate, slightly inflated at 
the base, straight or curved, 2-2J cm. long. Outer bracts decurrent and per- 
sistent on the peduncle, narrow oblong, with a conspicuous, recurved, obtuse 
lobe, longer than the inner ones and quite different in shape; inner bracts de- 
ciduous or falling off with the calyces, erect, broadly and obliquely cordate, con- 
cave, hoary, more or less carnose, rarely exceeding the calyx. 

(’alyx semi-cylindrical, truncate, the limb rather large and darker or less 
tomentose tlian the base, 3 mm. long. Petals 5, linear-lanceolate, free, hoary out- 
side, reddish insides the inner margins minutely puberulent or irregularly barbed 
with erect, minute, deciduous bristles. Filaments free to about the centre of the 
petals, yellowish; anthers adnate, oblong, 1-2 mm. long. 

Style yellowish, angular, somewhat flexuous, geniculate about 3 mm. below 
the small capitate stigma. Disc raised around the base of the style into 4-5 
acute angles, surrounded alternately by a paler and darker zone. 

Fruit urceolat(% densely hoary, except the upper portion or nwk, 6-8 mm. 
long. E])icarp thick, seeds elliptical, obscurely 5-ribbed, 3 mm. long, but only 
«een in a dried state. Embryonic cotyledons oblong, with a broad base, 2 mm. 
long, not withdrawn from the endosperm on germination. Hypocotyl minutely 
tuberculato with reddish tubercules. 

Named in honour of Mr. J. H. Maiden, F.R.S., Government Botanist of New 
South Wales and Director, Botanic Gardens, Sydney, who for many years haa 
taken a keen interest in the Lora nth aeeae. 

Hange , — This specigs is endemic to the dry interior of Western Australia, 
South Australia, New South Wales and Queensland. Its habit is still imperfect- 
ly known. 

New South TFa/cs: Narrabri, Tarcoon, Cobar, Paroo River, Paldrumatta 
Bore, Tarella, Broken Hill, near Thackaringa. On si^ecies of Acacia (A, katpo- 
phyllu, A, aneuruy vl. tetragonophylla) , 

Queensland: N.S.W. bt)rder north and a little west of Broken Hill, Dioman- 
tina R. 

South Australifi: Moolooloo Stn. between Beltana and Blinmau (on Myo* 
porum platycarpum) f Youralanna Waterhole near Goddard Ranges, Mt. Lynd- 
burst (on A. aneura or A. tetragvnophylla] recorded as L. Quandang, Trans. Roy. 
Soc. S.A., vi., 1883, 103), Tarcoola, Moorilyanna Native Well, Wanberlana (on 
A, aneura), 

^V^ 0 stern Australia: Victoria Desert (on A. aneura; recorded as L. Quandang, 
Trans. Roy. Sot*. S.A., xvi., 1892, 360). 

Affiniti€s,--lU position is near L. Fitggeraldi, on the one hand, and L. 
Nestor on the other. Fi’om the former it is distinguished by the larger and more 
compact cyme, sessile flowers, mid larger bracts; from L, Nestor by the differently 
shaped loaves and venation, smaller flowers, closer vestiture, and smaller bracts. 

Like its nearest ally, it has been mistaken for L, Quandang Lindl. on many 
occasions, but it is very dissimilar from that species in all essential characters, 
although, ecologically, they have much in common, sharing the same environmental 
conditions. 

Hosts, — Leguminosae: Acacia aneura F.v.M., A, karpophyUa A. Cunn., A* 
teiragonophylla F.v.M. Myoporaceae: Myoporum fdatycarpum R.Br. 

JVutex ramis erectis minute tomentosis lenticuloribus obscuris. Folia op- 
posita juvenilia aureo-pubescentia vel paullatim ferruginea elliptica spathulata 
obtusa triplicostata in brevi petiolo constricta 2-3 cm. longa 1-3 cm. lata. Cymi 
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axiliares singuli vel pares oommuni pedonculo Bupeme dilatato rugoao 3-5 florea 
externos pedicellatos intemos sessUes ferente. Bracteae rugosae cordatae. Gem- 
mae tenues cylindrical cinereo-tomentoaae 2 cm. longae. Calyx dense tomentosus 
angusti-cupularis 2 mm. longus. CoroUa 6 petalis interne rufia exteme cinereis. 
Filamenta compressa longiora antberis. Antherae adnatae lineari-oblongae eras- 
sae 2 mm. longae. Fructus urceolatus vel elHpticus tomentosus 6-7 mm. longus. 

Plants hoary j mode of attachment unknown; branches apparently erect, 
minutely tomentose and lenticulate, dark coloured ; leaves opposite, the young ones 
golden pubescent or slightly ferruginous at the tips, the older ones hoary, or lead 
coloured and almost glabrous, elliptical to spathulate, oblong, obtuse, triplinerved, 
narrowed into a distinct petiole, 2-3 cm. long, 1-2 cm. broad. Cymes axillary, 
single or in pairs, the common peduncle slender, terete, except towanls the top, 
sulcate or rugose, tomentose, bearing 3-5 closely packed flowers, the outer ones on 
short, stout, articulate-bracteate pedicels, the inner, or central ones sessile, and 
often with a small bract. Bracts rugose, lead-coloured, gibbose, broadly cordate, 

26. Lorantkus FmoERALDi, n.sp. (Plate xxii.) 

acute, nearly embracing the calyx and sometimes exceeding it, though usually 
about the same length. Buds slender, cylindrical, acute or slightly rostrate, boary- 
tomentose, 2 cm. long. Calyx densely tomentose, narrow cupular, 2 mm. long. 
Petals 6, free, usually reddish inside, linear lanceolate, the basal portion linear; 
filamenta compressed, narrowed upwards, varying in colour from yellowish to 
red, about twice as long as the anthers; anthers adnate, linear oblong, thick, 2 
mm. long, the cells conspicuous. Style very slender, angular, abruptly bent be- 
neath the small conical stigma. Disc angular, distinctly raised around the base 
of the style. Fruit urceolate to elliptic, tomentose, 6-7 mm. long, the calyx limb 
somewhat contracted, red when ripe (according to some collectors). Seeds ellip- 
tical, 4 mm, long, faintly 5-ribbed. Endosperm white; embryo 3 mm. long, 
slightly compressed, oblong; hypocotyl dark green, minutely verrucose. 

Synonym, — L. Qtmndang Bentb. (in part) (wow Lindley). 

' Named in honour of Mr. W. V. Fitzgerald, author of the ‘^Botany of the 
Kimberleys, North-west Australia.' ’ 

Bowigfe.— Between Kunnunoppin and Mt. Marshall, 12 miles N.E. Kanowna 
(on Acacia awewra), Comet Vale (on Acacia qiutdr^arginea F.v.M. and Aoaciok 
meura F.v.M., var. ?), Wilson's ('reek between Wilson's pool and Lake Darlot 
(The host is a Orevillea, probably (?, aculeolata S. Moore. Recorded as L, Qttan- 
dang, Joum. Linn. Soc. London, xxxiv., 1898-1900, 226, but probably this species), 
Minginew (on Acacia rontelUfera Bth.), Greenough (parasitic on “Raspberry 
Acacia acuminata) , Irwin district (common on Acacia acumnata, sometimes on 
the same branch with L, Unophyllus)^ Northampton, Murchison River. 

Affinitien, — L. FiUgeraldi has been confused with L, Quandang Llndl., by 
many authors. Nearly all the Western Australian records of L, Quandang are 
referable to either L, Maideni or L. Fitsgeraldi. The flowers of L. Fitzgerald^ 
are very often in threes, but there never appear to be more than 5 in the cyme. 

L. Fitzgcraldi differs from its nearest ally, L. Mcndenif in the different struc- 
ture of the cyme, totally different peduncle and bracts, more pointed buds and 
smaller stamens. The leaves are usually smaller with a more deciduous vestiture 
than that of L, Maideni, It is apparently a much smaller plant. 

From R Lucan it is distinguished by its hoary vestiture and sub-eomposite 
eyme. 
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The short elliptic leaves, composite cyme and different shaped calyces are the 
characters which separate it from L, Quancl4ing Lindl. 

Hosts. — Proteaceae; GrevilUa aculeolaia S. Moore. Leguminosae: Acacia 
acuminata Benth., A, aneura F.v.M., A. aneura var., A. quadrimarginea P.v.M., 
A. rostelUfera Benth. 


Sect. Diplatia Engler. 

EngL et Prantl, Pflzfam. Nachtr., 1897, 129; genus Diplatia van Tiegh., 
Bull. Soc. bot. France, xli., 1894, 501. 

Inflorescence capitate. Flowers 4-6, sessile on the dilated apex of the 
peduncle, between two large folioceous bracts, with a very small deciduous, scari- 
OU8 bract at the base of the outer flowers. Petals 6. Calyx entire or toothed, 
usually minutely ciliate. Fruit urceolate, yellow. Viscin scanty. Large pen- 
dulous shrubs with a ball-like union, without adventitious roots. Leaves lanceo- 
late or ligulate, 3“5“nerved. 

27. Lobanthus orandibracteus F.v.M. (Plates xxiii.) 

Kept. Burdk. Exped,, 1860, 14; Benth., B.FI., iii., 1866, 395; Bail., Q'land 
FI., V., 1381, Plate Ixiv.; Van Tiegh., Bull. Soc. Bot. Fr., xli., 1894, 501, as 
Diplatia. 

Additional notes to the description. 

Glaucous plants forming fairly large masses. Union (according to Mr. J. 
L. Boorman) baJl-like. Branches in the coastal plants rather short and stout; 
those of the interior long and slender, with numerous linear transverse leaticeb, 
especially on the old branches. Pedicels axillary, fused into two folioceous floral 
leaves, with the flowers between them in two closely sessile rows or dusters. 
Bracts attached to the fused pedicel or torus at the base of the calyx, and in some 
<!ases to the calyx, narrow-linear acute, slightly curved, about as long as the 
calyx, though sometimes longer; the central flower of each triad without bracts 
in all the flowers examined. Calyx cylindrical or shaped like a flower pot, 3-4 
nim. long, the limb denticulate-ciliate, membranous, and the most deciduous of 
all the Australian species. Buds angular in the lower half, terete and slightly 
clavate, obtuse. Segments 6, cleft to the base; the petals, obtuse, deflexed, the 
basal portion much thicker than the free upper portion, caused by the fusion of 
the fllamcnts. Filaments compressed, 2i to 3 times as long as the anthem; lie 
latter narrow, 3 mm. long. Style angulai* or sulcate, bent below’ the small capi- 
tate stigma. Disc pentagonal. Fruits elliptical, yellowish, smooth and shining, 
10 to 12 mm. long, opening semi-apically. Viscin not very copious and not as 
sweet as in most species. Seeds oblong-elliptical, with a small spongy base, 
similar to L. vitelUmm F.v.M.; endosperm green; hypocotyl green, terete, verru- 
C 0 B 6 , very short. Cotyledons narrow linear, obtuse, 4 mm. long; suotoral disc 
white, conical and verrucose. 

The plant figured by Bailey (l,c.) shows 3 spent flowers only, with the style 
exceeding the larga foliaoeous floral leaf, and is without any small floral bracts 
at the base of the calyx; these no doubt are deciduous at an early stage, as I 
have not seen them on any fruiting speeiniens, but on flowering ones only. The 
length of the foliaoeous floral leaves varies; they are usually longer than the 
flowers in broad leaved specimens or those from coastal localities. In the case 
of the narrow-leaved forms, the floral leaves are usually shorter than the flowam. 
The Albert and Flinders River specimens collected by Mueller constitute the type; 
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these I have not seen. The above Rivers flow into the Gulf of Carpentaria at 
its most southern point in North Queensland. 

Mueller (Report Burdk. Exp^., 14) states that, ‘‘This curious plant at- 
tracted already Dr. Leichhardt’s attention when passing on his discovery-journey 
over nearly the same tract of country where it was noticed by myself. Hence 
it is cursorily mentioned in the diary of that lamented traveller.” 

Affinities, — This species is distinct from all other Australian Lttranihus in its 
large foliaceous floral leaves, which are confluent with the pedicel, and not articu- 
late upon it; in this particular character it is only approached to a minor extent 
by L. Nestor S. Moore, which has conspicuous bracts, but they are quite distinct 
from those of L. grandihracieus. In L. Mwrragi the pedicel is winged by the 
decurrent bract, which in some specimens is distinctly, though equally, bilobed, 
the longer sometimes exceeding the cal 5 rx and assuming a foliaceous appearance. 
If the development of both lobes were equal, we would then have, in a small 
way, a pair of foliaceous bracts as in L. grandihracteus. In the case of L. 
Murrayi the flowers are solitary, and the fact that the bracts are bilobed enables 
us to understand the origin of these bracts, which form an interesting natural 
link between these species. The foliage resembles in some cases that of L. 
Miquelii, and some of the small leaved forma of L, sanguineus F.v.M. The calyx 
more closely resembles the latter species than any other, but the buds and stigma 
are not the same. 

At first I was inclined to regard L. grandibracteus as being so distinct from 
all the Australian Loranthus as to merit a different genus, but by the closer study 
of its most distinguishing character, in conjunction with those of L. Nestor, L. 
Murrayi, and to a limited extent, L. UnearifoUus {L. Mitehelliana) , I have aban- 
doned that view. 

D. Oliver (Joum* Linn. Soe. Lond., vii., 101) refers to this species as L. 
bracteatus F.v.M., as does Mueller, ibid., lx., 1857, 167. 

Eange. — This species extends from Thursday Island, N.W. of Cape York, 
the most northern point of the continent, to Cobar in New South Wales, its 
souUiern limit (vide F. E. Haviland, These Proceedings, xxxvi., 1911, 523) and 
extends to Western Australia, but I have no definite locality for it in the western 
State; it is included in Dr. Morrison’s list of Extra- Tropical W.A. plants (Wes- 
tern Australian Year Book, 1900-01, 204). It is safe to assume that it will be 
found skirting the Great Victoria and Gibson Deserts in Western Australia, as 
well as coastal localities in the North. 

This species like many others follows closely the water-courses of the in- 
terior, and its fruits form an important article of food for the few frugivorous 
birds frequenting those parts. 

Hosts, — Myrtaceae; Melaleuca leueadendron L., CafUsteintm vimnalis Ch(eel, 
Eucalyptus hicolor A. Cunn., E, mcroiheca F.v.M., E. Normantonensis Maiden 
and Cambage, E, populifoUa Hook. Rubiaeeac: Oanthium vaedmifolium F.v.M. 

Sect. NnoTBiiUBEtnA EngL (of Ftytranihe), 

Engler et Prautl, Pfkfam., Nachtr., 1897, 126; TreubMa van Ticgh., Bull, 
floe, bot France, xli., 1894, 265, non Pierre. 

Infioresoenoe gli^roas, racemose, racems seeimd, many flowered. Flowers 
teniatei sessile on the apex of the very short secondary peduncles, each supported 
by a small subcordate sessile bract. Buds cylindrical, acute or nearly so. Petals 
5 or 6, free or sometimes imperfectly united 1-2 mm. from the base. Filaments 
elightly longer than the acute anthers. Style terete or angular; stigma small. 
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Fruit ovoid to urccolate, greenish, or more often guttate with pale streaks. Ovary 
1-celled. Embryo subulate with a rather large disc. Embryonic cotyledons pro- 
bably withdrawn from the endosperm when germination takes place. Pendulous- 
and divaricate shrubs with smooth lenticulate whitish branches. Union fusiform 
with adventitious roots. Leaves usually opposite to broad lanceolate or cordate, 
I)enninerved. 

Engler (Nachtr. 126) transfers the species belonging to this section to 
Elytrantho Blumc. Taking E. albidm Blurne as Blume'e type of Elytranthe which 
he figured (FI. Javae, iii., tab. xxii.) it appears to me to differ very materially 
from the species belonging to the Section Neotreubella, and is readily separated 
from them by the sheathing or tubular bract which embraces the gamopetaloua 
flowers, and also in the ovary being two or more celled. 

In L. Britteni and its allies, caeli flower is seated within a single subcordafce 
bract; the petals arc also free or sometimes imperfectly united 1-2 mm. from the- 
base; while the ovary is one-celled. 

It is obvious that the natural position of the species belonging to Section 
Ntiotreubella, is under subgenus Euloranthus in proximity to Section Amyema, 
from which they differ in the inflorescence being racemose, instead of being simple 
or cymose. 

The disposition of the individual flowers is similar to those of L. Lucosi, 
Betchei, L, conspicuiiSf and L. ohligtia^ i.e., in sessile triads, and each flower is 
subtended by a small subcordate sessile bract. 

All the other Australian species of the Euloranthus series, with the exception 
of L. Nestor^ have cither terete, flat, triplinerved or quinquenerved leaves. Whilfr 
all the species belonging to Section Neotreubella have penninerved leaves, some- 
what similar to those of L, Nestor, a species which is rather anomalous in the 
venation of its leaves, while all the other essential characters are obviously those- 
of Section Amyema. 

28. Lorakthus Btutteni, n.sp. (Plate xxiv.) 

111. Bot. Cook's Voy., iii., 1906, i>. 87, fig. 276, as L. pendulus Sieb. varJ Britt. 

Additional notes to the description. 

Glabrous branches long and slender, smooth, and pale coloured. Leaves op- 
posite, distantly alternate on some specimens, narrow lanceolate, or falcate 
lanceolate, obtuse, or sometimes gradually tapering into a sharp point, and usual- 
ly contracted at the base into a long curved petiole, l-nerved with a few Ann 
lateral nerves, or, when thick, the median nerve prominent, 6-20 cm, long, 6-19 
mm. broad. Inflorescence racemose, the racems secund, and the flowers mostly 
defiexed. 

Bracts broadly cordate, the central one persistent on the pedicel. Calyx 
cylindric, 3 mm. long, the rather prominent limb minutely denticulate. Buds 
slender cylindrical, acute, slightly inflated towards the base, the raised commen- 
Bural lines giving it an angular appearance, 20-26 mm. long. Petals 6-6, free, 
or imperfectly connate at the base, dark reddish-brown in a dry state, the centre 
thickened by the confluent adnate portion of the fllament, which causes the in- 
flation of the bud; free portion of the fllament about the same length as the 
anthers, which are linear lanceolate, acute, 24 mm. long. Fruits not seen in a 
fully developed state. 

Named in honour of James Britten, late Senior Assistant, Department of 
Botany, British Museum, 
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Eange. — North Queensland, N,E. coast (A, Cunningham and R. Brown, quoted 
hy Bentham, under L. signatus F.v.M.), Endeavour River (Banks and Solander. 
The type, collected along with L, bifurcatus Btln, during Cookes voyage in the 
Endeavour along the N.E. coast in 1770), Gilbert River (Mueller, 1855). 

The following specimens are identical with the preceding; Georgetown (on 
MHaleuca leucad'Cndron L. var. saligna — ill. saligna Schau., as L. longifolius 
Hook. (?) xnde Proc. Roy. Boc. N.S.W., xlix., 1915, 416), Stannary Hills. 

Affinity. — This species bears a somewhat strong resemblance to L. biangulatm 
W, V. Fitz., in the narrow leaves and secund racems, with its brilliant scarlet 
flowers. The leaves, however, are narrower and longer than those of L. biangt^ 
latMit, and also considerably longer and narrower than those of L. signatus. 

•’Myrlaeeue : Melaleuca leucadtendron L. var. saligna Bail. 


20. Lohamthus hignatus F.v.M. (Plate xxv.) 

Kept. Bnrdk, Exped., 1860, p. 12, as L. insularum {nan A. Gray) ; Benth., 
B.FL, iii., 1866, 392; Bail, Bynop. Q’land. PL, 1883, p. 450; Bail., QOand. FI., v., 
1902, 1379.— Treubella van Tiegh. {non Pierre), Bull. Soc, hoi. France, xli., 1894, 
295.—Elyiranthe signaia Engl., Nachtr., iii., 126. 

MuollcFs description includes L. insularum A. Gray and L. celaslroides Sieb. 
and Bentham’s description includes L. Britleni and L. amplc.icans. therefore 1 pro- 
ceed to describe its more fully: — 

Mode of attachment and size of the plant unknown. From herbarium speci- 
mens the branches appear to belong to erect divaricately branched shrubs; they 
are smooth and pale coloured, rather stout, angled or decurrent at the nodes, and 
much enlarged or swollen, lenticels obscure. Leaves glaucous, opposite, from 
ovate to oval-oblong, obtuse, narrowed into a short petiole, 2-4 iru long, thick, 
penninerved, the midvein promin(*nt. Inflorescence racemose, 2-8 cm. long, the 
rachis thick, the secondary peduncles 5-10 mm. long, curved, each bearing 3 close- 
ly sessile glabrous flowers, supported by three rather spreading, cordate, acute 
bracts, with membranous margins, and keeled or thickened at the base, about half 
the length of the calyx. Calyx cylindric, 3 mm. long, the limb membranous and 
usually truncate. Buds slender, 2i cm. long, angular and inflated towards the 
base, the tops slightly thickened and more terete, the apex acute. Petals usually 
6, lanceolate-acute, cleft to within 2 mm. of the base, and much broader in the 
lower portion than at the point of attachment of the short filaments, opening 
from the centre upwards. Anthers adnatc, narrow linear, contorted when dry. 
Style curved, angular and enlarged in the lower half. Stigma confluent, very 
small. Fruit elliptical, . 10 mm. long, faintly variegated with pale streaks, con- 
tracted at the top, the membranous calyx limb forming a collar-like termination; 
disc somewhat raised and thickened. Cotyledons acute, slightly curved, probably 
articulate upon the hypocotyl. Primary leaves not seen. 

Synonyms. — Loranthus insnlarum F.v.M. (non A. Gray) ; Trcubella signaia 
(F.v.M.) van Tiegh,; Elytranthe signaia (F. Muell) Engler. 

Eange. — The species is a tropical one, and is not recorded further south than 
Kimberley district, Western Australia- The type came from the Gilbert River 
(vide Mueller^s Report Burdekin Expedition, under L. insularum). One of 
Mueller's specimens in Melbourne Herb., agreeing with the typo, is without 
locality, but the date is September, 1855, which coincides with the date of Flood's 
specimen of L, amplexans. The localities recorded by Bentham (B.Fl.) arc 
Arnhem's Bay, and Islands of the Gulf of Carpentaria. R, Brown; North Coast, 
Mueller. These specimens T have not seen, and as they are not commented upon 
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by Bentham, I assttme that they heltmg to the typical form* It has ahice beca 
collected at Ca8®e3reagh Bay, Arnhem's Land (B. Gulliver, 1.2*1867), 

Affinities, — Its nearest afiinity is with L, biangidatue W. V. Fits, which it 
very closely reaembles in the colour and venation of the leaves, and to some ex> 
tent in the second inf oreseenoe. 

The characters which separate it from L. Sritteni are its shorter and broader 
leaves and paler flowers* 

To L, ^eUinue F.v.M. it is allied in the shape and venation of the leaveSt 
particularly the short broad lanceolate-leaved form so common in the Port Jack- 
son district, and extending northwards along the coast. 

Host. — Leguminosae : Bmhinia sp. 

30. liOUAXTKUS AHFi<K2UK8 (vau Tiegh.). (Plate xxvi.) 

Bull. SoG. bot* France, xli., 1894^ 205. 

1 have not seen van Tieghem’s description. In fact 1 am doubtful whether 
he described it, as I am informed that he did not describe his species, but used 
the name only* He probably received the specimen from Mueller as L. eignatm 
F.v.M* var. omplexanB, 

Frutex ramis glabris robustis divaricatis; foliis glaucis, oppositis, latia ovnio- 
lanceolatis, basi cordatis vel amplexis, coriaceis, 5-15 cm. longis, B-5 cm. 
infiorescentia xacemosa, ratois secundis; foribus sessilibus tematis; gemmis grao- 
ilibus, 20-25 mm*; ealyce copulare, 3 mm. longa; bracteis paris, cordatia; petalia 
5-6, liberis, noanmaquam basi conjunctis; antheris linearibus; fructu ovato, fuseo 
viride lineis maequalibua vittato. 

Glabrous, branches stout, divaricate, swollen at the nodes and somewhat pro- 
minently lentiouiate with small orbicular lentioels. Leaves thin, rather large, ap- 
posite, sessile, with a cordate or amplexieaul base, broadly lanceolate and gradu- 
ally tapering into the apex, but not acute, prominently, but distantly penninervedr 
the midvein conspicuous on both surfaces and sometimes showing the confluent 
secondary nerves, which, after following the midvein dosely, diverge towards the 
margin, 3-6 indies long, li-2i in. broad. 

Inforesoence racemose, the flowers ternately arranged on the apex of the 
bracteate peduncles. Bracts cordate or orbicular, about 2 mm. long, the fused 
or persistent bract more acute than the two deciduous ones, not, or scarcely en- 
larging under the fruit. Calyx cupular, 3 sun. long, dark brown streaked with 
green stripes, the limb conspicuous, paler than the base of the calyx and usually 
truncate. Buds slender, slightly clavate, striate, or somewhat angular, straight oar 
curved, reddish at the base, and shading into green towards the top, 24-27 mm. 
long. Petals usually 6, free, or sometimes partly united at the base into a small 
tube, 2-3 mm. long, narrow at tlie top, gradually broadia* towards the base. Fila- 
ments shorter than the anthers, the adnate portion somewhat raised on the inner 
surface of the petals, the very short free portion compressed, terminating a Imaar 
lanceolate anther, 3 mm. long. Style slender, gradually thiekening towards the 
base and resting on a very small slightly rai^ disc. Fruit ovoid, dark green, 
striped with a lighter green, crowned with the persistent calyx linfl), 6-7 mm. 
long, but not wen in a fully developed state. Embryo somewhat subniate, iim 
cotyledons ai^arently articulate on the hypocotyl and probably withdrawn from 
the endosperm m germination. Suctoral disc broad. 

Synongm.--L, signaim F.v.M. var. amplesMiNs (Herb.) Mueller,— TreiiMb 
amplexcm van Tiegh., Bull. Soc. bot, France, xlii., 1895, 87. 
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Range, — The type i» from Quail Islaad (Floodi ^.1865) quoted by Bentham. 
There are specimens in Herb. Melb. labelled L, aignatus F.v.M. var. amplexana^ 
in Mueller’s handwriting^ but it was never publisfaed by him. This is probably 
the specimen referred to by Mueller in Hooker's Joum. Bot, viii., 1865, p. M- 
Among the plants obtained (Quail Island) was a beautiful broad leaved 
Loranthua). There ore two specimens from Quail Island; one with shorter leaves 
led Mueller to think that it was L, inaularutn A. Gray, and he suppressed his own 
species on that account. This, no doubt, is the L, inaukmim A. Gray, referred 
to in his Catalogue of the Plants of the Gulf of Carpentaria Appendix to 
Landsborough’s Exploration of Australia, Carpentaria to Melbourne/’ 116). A 
specimen from near Darwin (Gilruth and Spencer, No. 655, July- August, 1911) 
is identical with the large specimen from Quail Island, and I have used it in draw- 
ing up this description. It is recorded as L, aignaiua F.v.M., by Ewart and 
Davies (Flora Northern Territory, p. 88. Common about Darwin). 

Alice River (K. Sv. Vet. Mad., Handl., 52, 1916, p. 15, as L. longifoUua 
var. amplexifoliw ) . 

Affinities, — Differing from L, aignatus mainly in the stouter branches, larger,. 
sessile or stem-clasping leaves, and in the longer raceme. 

In the leaves it is allied to L, diotyophlehuaf both in texture and shape, but 
they are strictly stem-clasping, paler, and the veins less reticulate. 

Hosts. — Not mentioned. 

31, Loranthus bianqxjlatds W. V. Fitz. (Plate xxvii.) 

Proc. Roy. Soc. W.A,, iii., 1916-1917, 36, 

Pendulous, quite glabrous and somewhat glaucous, the intemodes acutely two- 
angled or narrowly winged, widened upwards. Leaves opposite or subopposite, 
narrow to broad lanceolate, obtuse, tapering to the bases, mostly vertical, the 
veins numerous, very oblique and reticulate between; inflorescence an axillary, 
rarely terminal, distinctly pedunculate, raceme of usually five branches, each 
branch with three terminal closely sessile flowers; buds slender; bract as large 
as the adnate portion of the calyx; limb of calyx rather broad, membranous, 
obscurely toothed, and half as long as the tubes; corolla segments usually six, 
very narrow; anthers linear, adnate, much longer than the perianth segments; 
style slender, the stigma not broad; fruit ovoid, brownish. Leaves 4 in. long or 
less. Corolla segments 2 in. long, pale yellow to red in the lower half, green in 
the upper portion. Anthers green or greenish-yellow. Fruit about 4 lines long. 
Type locality, base of Mount Broome* Parasitic on Tristania suaveolens, Eugenia 
euealyptoides, W, V. Fitzgerald, No. 816, 5, 1905. Other localities are Sprigg, 
Isdell and C^der Rivers, W. V. Fitzgerald. 

So far it is only recorded for Western Australia. 

Affinities. — Its nearest affinity is with L. Briiteni, to which it bears a general 
resemblance, both in the foliage and Inflorescence, but the compressed winged 
branches readily separate it from that species. 

To L. vitellinuaf F.v.M. it bears some resemblance in the shape, colour, and 
venation of the leaves. To L. acaeioidea A. Cunn. it is allied in foliage and 
glauGousnesB ; but in floral characters it is quite different from both, being in 
another section. 

The name was first published by Mr. W. V. Fitzgerald in the "Western 
Mail /’ Perth (9th June, 1006) accompanied by a photographic sketch, with the 
following note : "Is not uncommon from the eastern base of Mount Broome to the 
North, it being parasitic on species of Triatamia and Eugenia/* 

^oata, — ^Myrtaeeae: Eugenia eucAlyptoidea F.v.M., Triatania auaveolene Sm.. 
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EXPLANATION OF PLATES XVL-XXVII. 

Platt*, xvi . — Loranthus Nestor Moore. 

Plate xvii . — Loranthm IJ Uliana^ n.sp. 

Plate xviii . — LotanthiLs Lucasi^ n,sp. 

Plate xix. — 1-9. Loranthus Qmrulang (Lindl. MSS,). 

10. L, Quandang var. Bancrofti Bail. 

Plate XX . — Loranthus Benthami, n.sp. 

Plate xxi . — Loranthus Maidenij n.sp. 

Plate xxii . — Loranthus Fitzgeraldi, n.sp. 

Plate xxiii . — Loranthus granddbracteus F.v.M. 

Plate xxiv. — Lora/nthm Brilteni, n.sp. 

Plate XXV . — Loranthus signaius F.v.M. 

Plate xxvi . — Loranihtts amplexans (van Tieprh.). 

Plate xxvii . — Loranthus hiangnlaUis W. V. Fitz. 


Plate A flowering branch, nat. size iComet Vale, J. T. Jutson, No. 

*247, 8/1017); 2. A bud; 3, 4. Bracts, front and back views: 5. A segment; 6. 
Fruit, nat. size; 7. Embryo. 

PJate xvii — 1. Portion of branch, nat. size; 2. Bud; 3. Anther, front view; 
4. Anther, back view; 5. Style; 6, Calyx, after anthesis. 

Plate xviii, — 1. Flowering branch, nat. size: 2. Bud; 3. Flower; 4. A 'bracteate 

peduncle with fruits in situ; 5. Fruit; 6. Seed, not. size; 7. Embryo. 

Plate xix.--L Flowering branch, nat. size; 2. A narrow leaf; 3, Flower, en- 
larged; 4. Vestiture of the flowers and young shoots; 5. Bud; 6. Lower portion 

of segment showing the callosity; 7. Fruit, enlarged; 8. Germinating seed; 9. 
Embryo, enlarged; 10. l^af of var. Bancro//i irom Eidsvold. 

Plate XX. — 1. Base of a young plant, showing union, nat, size, A, host, B, 
parasite: 2. Flowering l>ranc‘h, nat. size; 3. Portion of flowering branch, nat. size, 
Sunday Is.; 4. Flower, enlarged; 5. Fruit, nat. size; fl. Germinating seed, slightly 
enlarged. 

Plate xxi. — 1. Flowering branch, nat. size; 2. Common peduncle showing the 
two persistent and two deciduous bracts; 3. A deciduous bract; 4. Bud; 6. Flower; 
6. Upper portion of segment; 7. Types of anthers: 8. Fruit, nat. size; 9. A ger- 
minating seed, nat, size; 10. Seed, with two radicles; 11. Embryo showing the 
cotyledons: 12, Germinating seed, much enlarged; 13. Common peduncle with two 
foliaceous bracts: 14. Leaf showing venation and vestiture. 

Plate xxii. — 1. Flowering branch, nat. size; 2. Bud; 3. Flower; 4. Upper por- 
tion of se^ent; 5. Anthers; 6. Fruit, nat. size; 7. Cyme with spent flowers; 8. 
Leaf showing the vestiture, 

Plate xxiii. — 1. Flowering branch, nat. size; 2. Buds and basal' bract; 3. Bracts; 
4. Flower: A Fruit, nat. si«e; 6. One of the foliaceous bracts, with young fruit in 
in situ; 7. Calyx and style. 

Plate xxiv.--l. Flowering branch, nat. size; 2. Fruit, after Britten. 

Plate XXV. — 1. Flowering branch, nat. size; 2. The bracteate pedicel, enlarged; 

3, Bud: 4. Flower: 5. Style; 6. Fruit, nat. size; 7. Embryo. 

Plate xxvi.— 1. Flowering branch, nat. size; 2. Anther; 3. Fruit. 

Plate xxvii.— 1. Flowering branch, nat. >size; 2. Bud; 3. Flower; 4. Fruit, nat. 
size: 5. The persistent bracteate pedicel: 6. A young pliant showing the cotyledons, 
nat. size: 7. A more advanced young plant, showing the attachment and the 
adventitious roots, 
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A CRITTCAI. KKVISION OF THE AUSTRALIAN AND NEW ZEALAND 

SPECIES OF THE GENUS SECOTIVM. 

By G. H. Government Mycologist, Department of Agriculture, 

Wellington, N.Z. 

(Commwnicaied hy Professor /. B, Cleland,) 

(Plates xii.-xv.; and sixteen Text-figures.) 

[tTcad 30th April, 1924.] 

Tijere are a greater number of known species of this genus in Australia 
and New Zealand than anywhere else in the World, for of the 16 species dis- 
cussed in this ] taper, 14 are confined to Australasia, and 2 occur also outside 
Australasia. 

The following table will show the distribution of these species: — 


Table of cUatribution of the Attstralasian species of Secotium. 


Species. 

Type locality. 

Oifitribntion. 

agaricoides 

Ukraine 

W. Auat., N.Z. (P); America, Europe, Asia 

cariilagineus 

N.Z. 

N.Z. 

coarctatum 

W. Auflt. 

W. Aust., S. Aust. 

eryihrocephalum 

N.Z. 

Tas., N.Z. ^ 

Guinzii 

S. A f nett 

Taa,; S. Africa 

Cunnii 

N.Z. 

Tas.. N.Z. 

leucocephalum 

N.Z, 

S. Aust., N.Z. 

m eliin osporum 

W. A list. 

W. Aust., S. Aust., N.S.W. 

novae-zeland uxe 

N.Z. 

N.Z, 

ochraceum 

Ta». 

Ttis. 

porphyreum 

N.Z. 

N.Z. 

piri/orme 

N.S.W. 

N.S.W. 

Podtvayi 

Tfts. 

Tafi. 

scabrosum 

Vic. 

Vic. 

superbum 

N.Z. 

N.Z. .. 

virescens 

N.Z, 

N -Z, 

All are sn 

l>rophytes; for the 

most pari they grow upon the ground, biif 


certain species S. erythrocephalum and S\ novite-celandiae) occur upon de- 

caying w-ood. 

Considerable confusion exists in mycological literature as to the taxonomic 
position of this genus; for example, De Toni (1888) plmred it in the tribe 
Podaxineae of the j'aniily Lycoperdaceae, a classification generally followed. 
Fischer (1900) placed it in the Hecotiaccae, a family he de9eribe<l to contain this 
and three other g(?nera — Cauloglosaum, MeuiOwanites and Gyrophragmium — 
although !te himscH’ has admitted it bears little resemblance to these genera, ajid 
that they bear little or no resemblance to one another. He also included the 
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genus Polyplocium, but this is a synonym of Gyrophragmium. Several claims 
have been put forward as to the position it should occupy; for example, Berkeley 
(1843) believed that Secotium and Polyphcium should be considered as connect- 
ing links between the llymenomycetes and the Gasteromycetes ; Fischer (1900) 
considered that the genus may have been an ancestral form of the Phallales, and 
would therefore consider it to have ailinities with this family. Conard (1915), 
as a result of the study of the development of S. agancaides (Czern.) Hollos, 
considered the genus to be relatt'd to PsalUotaf as he believed it to be an arrested 
or paedogenic form, and would consequently place it in either the Agaricaceao or 
Marasmieae of Hennings (1897). 

This genus must be retained in the Gasteromycetes for the following 
reasons : — 

1. The development of the gleba in its lirst stages (until the formation of 
the first glebal cavity) agiees with that of PsaUiota as described by 
Atkinson (1908, 1914, 1915), but later stages agree with the development 
of certain genera of the Hymenogastraceac, as, for example, Ilymeno- 
y aster. 

2. The hymeniuri» is borne on the walls of tramal plates enclosing distinct 
lacunae, and not on or in Htruetures which ai'e wholly or in part exposed 
at maturity. 

3. The hymenium, during the lifetime of Uie plant, is enclosed and the 

spores are set free only with the decay of the plant. Dehiscence at the 
base is given as one of tlu? generic characters, but this must be interpreted 
in a broad sense, for altliougli the margin of the peridium does in cer- 
tain specimens separate from the base of the stipe, the spores do not 
become liberated, as the lacunae in this region are covered, even at 
maturity, by remnants of the partial veil. This structvu’e serves as an 
ettective cover over the exposed lacunae. Furthermore, only a minute 
portion of the gleba becomes exposed when this separation occurs, for 
the majority of the lacunae are remote from the stipe. The plants may 
in reality be considered to be indebiscent. ^ 

present and is, in part, united to the 
gleba during the lifetime of the plant, forming a definite and characteris- 
tic part of its structure. 

In fact, were these plants devoid of columella and stipe, they would without 
liesitation be included in tlie Hymenogastraceae. On account of the nature of 
tlie basidia and spores, the structure of the gleba, and the presence of a definite 
.stipe and columella, the genus foims a well defined group. The presence of the 
stipe and columella, together with the similarity of the early developmental 
stages, link it with the Agaricales, whereas the nature of the gleba and peridium 
link it with the Hyraenogastraceae. It would, therefore, appear to occupy an 
intermediate position, and as no known genera connect it closely with either 
family, it should be placed in a distinct family. The family Secotiaceae of 
Fischer (1900<i) would suHice, if emended to include those genera possessing a 
stipe, columella, persistent cellular gleba, tetrasporous sterigmate basidia, and to 
exclude any genera possessing a capillitium. 

Strncture of the mature plant. 

S, erythrocephahim represents the genua aa now defined fairly well; it is 
probably the moat abundant sjvccies known, and has been well described and 
figured by the brothers Tulasne. 

A mature plant consist of (a) peridium, (b) gleba, (c) stipe. 
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(a) Pendium (PI. xiv., 1, p) may be depres&ed -globose or ovate, and at- 
tain a diameter of 5 em. In structure it is thick, coriaceous and in this species 
cidoured bright scarlet. Externally it is covered with a gelatinous layer, formed of 
hyplmc which have Ix'coine gtdatinised. The llrst few external layers of the peridium 
contain the colouring matter. This is in the fonn of fine granules, embedded in 
the prott>i>lasm lining tlie hypiml walls. At the apex the peridium is about 3 mm. 
thii'k; it tapers to Uie base, where the margin is usually incurved and closely 
pressed to tlie stipe, being held in position in adult plants by the few remaining 
hypliae of the partial veil. Frequently the margin is lacerate, and vsometimes it 
mav be decurrent. 

(b) Gleba (PL xiv., fig. 1, gl), — This constitutes the body of the peridium. 

Jt consists of very numerous tramal plates, M^hich ramify through the interior, 
anastomosing at frequent intervals to enclose irregular lacunae. TJie walls en- 
(dosing the lacunae are lined with the hymenium, winch consists of basidia closely 
compacted together in the form of a palisade layer. The tramal plate is com- 
posed of throe classes of tissue; (1) an inner layer of parallel byphae, the trama 
(Text-fig. 1, ff.), (2) a layer on either side of this composed of small irregularly 
l>olygonal cells, comprising the stib-hymenium (Text-fig. 1, and (3) the 

palisade layer of basidia (Text-lig. 1, hgm,). When mature, ea<*h hasidium bears 
f>n its distal end four slender steriguiata, to the apices of which the spores arc 
attached. Tiie spores are smooth, coloured and continuous. The structure of the 
gleba varies with the species; for example, in the sp(*(jies under discus.sion it is 
cellular, but in others it may he lamellar (S', agaricoidei^) , or labyrinthifonn (*S. 
porphyreuni), 

(c) Stipe (PL xiv'., lig. 1, .st). — The stipe is well developed in most species, 
is central, and extends from the substratum to the apex of the plant, whei'e it 
merges with the peridium. The ]M)rtion which passes through the gleba is termed 
the columella (PL xiv., fig. 1, eoh), the anterior half of which, during the life- 
time of the plant, is united with the gleba, and is not separable from it. The 
lower portion of the columella is surrounded by a conhml cavity which extends 
from tlie base of the peridiutu to about half-way into the gleba. The portion of 
the columella which merges with the gleba is solid, but the portion below this, 
together with the stii>e, is in this species always hollow. In two species the 
stipe is solid throughout, ^^llilst in others the cavity may he filled with loosely 
woven hyphae. Froiiuently the apex of the coluiiiella is thickened somewhat, 
especially in those speedes wliieh are umbilicate. The stipe is attached to the 
substratum by coarse, coloured or white rhizoids; in certain species, as the one 
under disensaion, these may extend for several centimetres from the point of at- 
tachment, and it is from these rhizoids that the various developmental stages may 
be obtained. 


Dehiscence is supposed to be elTected by tHe separation of the base of the 
peridium from the stipe. Although this separation often occurs, it does not re- 
sult in tlie liberation of the spores, since most are enclosed within cavities re- 
mote from the base of the peridium and those cavities adjacent to or adjoining 
the base of the peridium are not ulwnys exposed, being commonly covered by the 
remain.s of the partial veil (PL xv., fig. 2). Therefore, as the plants are de- 
pendent on decay for the release of the spores, they are in reality indeliiscont. 

Decay of the plants, in New Zealand at any rate, is readily and rapidly 
effected by the larvae of an insect which, in the course of a few days, convert 
the w’hole of the gleba into a viscid mass. In fact, so rapid is the destruction 
wrought by these larvae, that they will completely destroy a collection within 48 
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hours. ]t is probable that they serve in some mea-sure to disseuuriate the spores. 
Sluj^, too, probably are instrumental in the dissemination ot the spores, for 
niany plants, especially of S. novae^iselandiaCf are fi*e<jnently lound to be much 
damaged by these animals. 

iJevelopment and Cytology. 

The writer has recently carried out an invcstigaition into tlie tlevelopmout of 
8. erythrocvphalum and 8. novae-jselandiaef the detailed results of which will be 
published elsewhere. An abbi^eviated description of the developmental stages of 
the latter species will be given here .since it embraces a more complete series and 
since the development of the two species dilTcrs only in minor details. 

Numerous specimens in all stages of development were obtained from rhizoids 
springing from mature plants. These were tixed in picro-forrnol, sectioned, and 
stained in iron-alum haematoxylin, followed by 1% iodine gntui in clove oil. 

Young plants ai*e tirst noticeable as small white swellings on the rhizoids. 
Sections show these swellings to consists of intricately woven, undifferentiated 
hyphae. They contiitae to grow slowly until they are about 2x1 mm., when 
sections show that differentiation has commenced. The stipt* is tlie first to lie- 
come differentiated, and is at this stage recognisable on account of the parallel 
arrangement of its component hyphae. In the undifferentiated apical region 
(the primordium of the peridium and gleba) appears a small compact area of 
deeply staining hyphae. In this area a small radial cavity appears (PI. xii., 
fig. 1), followed by differentiation of the lower portion of the columella. In the 
glebal <*avity a palisade of closely compacjteci hyphae appears, and simultaneously, 
extending downwards from the floor of the cavity to the upper and outer margin 
of the stipe, appears a wedge-shaped radial area (PI. xii., fig. 2), noticeable on 
account of the hypliae of which it is composed being less closely compacted. This 
is the partial veil. No turthcr growth occurs in this region, so that as the stipe 
and columella increase* in size, tlie hyphae composing the partial veil become more 
and more drawn apaxt, until at maturity a few only poi>ist, holding the base 
of the peridium in contact with the stipe. Fragnmnts of the veil persist on the 
periphery of tlie stijie, g'i\’iug to it a somewhat fibrillose appearance. 

following the apiJt*arance of the first glebal cavity, tlie stipe makes little 
growth until t!ic plant is about one-quarter the normal size. Then it commences 
to thicken, and alter a time to elongate, Tlie cavity of the stipe apyvears shortly 
at ter the first glebal cavity (PI. xii., fig. 3). The columella gradually grows, 
becoming slowly differentiated from the primordial tissues of tVie gleba until the 
plant is about one-quarter grown, when it merges with the imridinra, which is 
not differentiated until about tliis time. 

The iMilisade layer ol' tlie glebal cavity extends around the walls of the 
cavity until it almost surrounds il ; then outgrowths gi’ow downward from the 
roof and merge with tlie side walls, dividing the original cavity into several 
smaller ones (FI xii., figs. 3-4). At the same time small lacunae, begin to ap- 
pear in the undifferentiated portion of the gleba above the original cavity (PI. 

xii. , fig. 4). Tliese become lined witli tlie hyraenium and spores begin to appear 
on the first formed palisade (PI. xii., fig. 2). Further differentiation of the 
S?j«hn consists in the continuous appearance of these hmume (PI, xii., fig. 5: PI. 

xiii. , fig. I), until the whole ot the area enclosed within the yicridium is per- 
forated with them. These lacunae also appear in the tramal plates, which be- 
come thinner in conae^ixumcc. Colour now appears in the extemr cells of the 
peridium, it enlarges lapidly, and at the same time is earned upwards by the 
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Text-%. 1. Section through the tramal plate of jS^. erythrocephalum Tul. 
hym.f liymenium; mb,, subhymen i u nj ; tr,, trama. (x 1000). 

Text-fig. 2. Basidia of* S, novae-zeiandiae G. H. Cunn. (x 1500). 

Text-fig. 3. Clamp cornieetionH fi*om partial veil of 8, novae-zelandiae G. 
H. Cunn. (x 1000). 

Toxt-fig. 4. Nuclear phenomena of 8, erythrocephalum Tul. (x 1000). a. 
Nucleus of basidium before (left) and after division (right) preceding nuclear 
fusion ; h. fusion nucleus ; e. 4 nuchn in distal end of basidium prior to migration 
into spores; d, 2-spored basidinm from which 2 nucioi have migrated; they are 
shown in the spores, in mitosis; e, nearly mature spores showing binucleate con- 
dition. 

Text-fig. 5. Two binucleate spores of 8. erythrocephakim Tul. (x 1000). 
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rupid elongation of the stipe. So that at maturity, the plant stands well above 
tlio substratum, and the gleba consists of plates surrounding very minute lacunae* 

It is thus seen that the early stages, until the appearance of the first global 
cavity, resemble the development of PsaUiota (— Agancus)^ but from this stage 
onwards further differentiation of the gleba is similar to that of certain genei*a 
of the Hymenoga&traceae, notably Hymenogaster. 

Cytology (Text-figs. 2-5). 

The hyphae of the columella, stipe and peridium are invariably bi-nucleate. 
The basidia at first are binucleate, these nuclei fuse, and a slightly larger fusion- 
nucleus is formed. This takes up a position in the distal end of the basidium; 
there it divides twice. The first division precedes the formation of the eterig- 
mata, the second succeeds their appearance. When the sterigmata are about half 
their normal length, spores begin to appear on them, and when they are full 
length, the spores ar^ about half size. When the spores arc about one-quarter 
their normal siae, a nucleus migrates into each, divides mitotically, and the spore 
becomes binucleate, a character constant in each of the numerous species examined. 
The spore attains its full size before it changes colour; at maturity the epispore 
becomes coloured some shade of brown, the depth of colour depending on the 
species. 

Clamp connections are abundant in the tissues of the stipe and partial veil 
(Text-fig. 3). 

On germination a germ tube protrudes, usually from the end of the spore 
opposite to that by which it was attached to the sterigma; this branches repeated- 
ly to form a mycelium, the cells of which are septate and binucleate. 

Deterimnation of Species, 

Species of this genus have proved most difficult to determine since the 
earlier writers, who based species on the external characters of the peridium and 
stipe alone, confined their descriptions to the shape, size and colour of the peri- 
dium, and the length and colour of the stipe. This was sufficient when but t^'o 
or three were known, but, as the number of species increased, it became obvious 
that these characters were often of insufficient value in themselves, since they are 
decidedly variable, even in the same collection. Cmiain later workers have gone 
to the other extreme, and baaed species on spore characters alone, other characters 
being presumably considered of minor importance. This again makes detennina- 
tion difficult as several species, widely different in macroscopic, agree very closely 
or ore identical in microscopic characters. For the determination of species in 
the field, a knowledge of macrascopic characters is essential; on the other hand, 
the shape, size and colour of the peridium and stipe ai'e of little value to anyone 
working with herbarium material, for these characters may become wholly altered 
in drying. Therefore, with herbarium material, a knowledge of those characters 
which are not changed during drying is essential; and, as the spores and gleba 
undergo little alteration, their structure, colour, and other characters are invalu- 
able aids to the systematist. Unfortunately the artificial keys in taxonomic 
papers are generally based on a combination of ma43ro8copic and microscopic 
characters and, consequently are valufless for use either in the field or in the 
herbarium* The difficulty of preparing an artificial key becomes apparent when 
the factors upon which species are based are considered, for rarely is a species 
described on any one character alone, but usually on the sum of two or three 
minor characters. 
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It not claimed tliat the following key will enable anyone to determine a 
fipeeies with certitude; but it is used in this paper mainly for the purpose of 
dividing the genus into groups, for in a key of this nature all closely related 
species are brought together, when their characteristics become more apparent. 

A cknowleciffments. 

The writer wishes to thank the following: — ^Professor J. B. Cleland, Ade- 
laide, Mr. L. Rodway, Government Botanist, Hobart, and Mr. E. Cheel, Botanic 
Gardens, Sydney, for the loan of specimens in their possession ; Professor Cleland, 
Mr. Rodway, Dr. J. R. Weir, Bureau of Plant Industry, Washington, and 
Messrs. J. C. Neill, E. H. Atkinson, J. G. Myers, for donations of specimens; 
and especially Mr. Neill for the preparation of all microscopic material used in 
this work. 

All the descriptions given below are original, unless otherwise stated, and 
have been drawn up from material examined by the writer. It is believed that 
all species of this genus known to occur in Australasia have been examined. 

Seootium Kunze. 

Flora, xxiii., 1840, p. 321 . — Endoptychum Czern., Bull, Soc. Imp. Nat. 
Moscou, xviii., 1845, p. 140, 

Peridium stipitate, variously shaped, consisting of u single thick layer often 
externally brightly coloured; margin at first entire, appressed to the stipe, be- 
coming somewhat lacerate, and in some species separate from the stipe. 

Stipe central, long or almost obsolete, inserted in a depression in the base 
of the peridium, hollow, stuffed or solid; continuing as a columella to the apex 
of the peridium, 

Gleba cellular, labyrinthiform or lamellar, permanent, indehiscent, consisting 
of numerous anastomosing plates enclosing irregular lacunae; hymenium lining 
free surfaces of plates; cystidia or other aberrant cells absent. Basidia common- 
ly tetrasporous, spores home on slender sterigmata, variously shaped, continuous, 
hyaline or coloured, rough or smooth, binuclcate. 

Habitat , — Saprophytic upon decaying humus in the ground, or upon rdtting 
wood buried in the substratum; commonly in shady and damp places. 

Distribution , — North and South America, Africa, Europe (excluding Britain), 
Asia, Australia and Now Zealand. 

About 22 species have been recorded, 11 of which have l>een collected in 
Australia and New Zealand. Sixteen species (including 6 described as new) am 
discussed in this paper, all but 2 of them being confined to Australasia. 

Species of the genus are characterised by the structure and permanent nature 
of the peridium, and the presence of a definite stipe and columella. The peridium 
consists of a single coriaceous cortex. The gleba is cellular, and consists of 
tramal plates anastomoBing at various points, enclosing irregular cavities or 
lacunae, the inner walls of which are lined with the hymenium. The stipe is 
usually well defined and traverses the gleba as a columella. Plants are commonly 
epigean, but one or two species are known which are at first subterranean, and 
approach the surface only when they near maturity; a New Zealand example is 
S, porphyreum. One Tasmanian species, 8, Modwayi, is said to be truly hypo- 
geal and is exposed only (T) by burrowing marsupials. Another peculiarity 
worthy of note is that whereas most of the New Zealand species are brightly 
coloured, the Australian species, with the exception of S, ptHforme, are some 
shade of grey or brown. 
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Pi&cher (1900) has included the genus Elmmomijces Cav- as a synonym of 
Secotium^ but the presence of cyatidia in the hyincnium wotiUl serve as a character 
sufficiently important to warrant its separation, for of the 15 Australasian species 
examined by the writer, not one possesses cystidia. 


Arlificial Ken ^P^cies. 


Spores smooth. 

Peridium smooth, usually viscid. 

Gleba ochraceous or ferruginous. 

Peridium some shade of blue or green. 

Stipe long, 3 cm. or more 1. 

Stipe short, 2 cm. or less 2. 

Peridium scarlet , . 3. 

Gleba chocolate or sepia-coloured * 4. 

Peridium rough; scabrid, hispid or tomentose. 

Gleba tan, ochraceous or ferruginous. 

Spores over 10 ^ . 5. 

Spores under 10^ (>. 


Gleba bronze or alniost black. 

Stipe lonk, 3 cm, or more 7. 

Stipe short, 2 cm. or less 8. 


Spores rough. 

Peridium smooth, usually viscid. 

Stipe solid. 

Stipe long, 3 cm. or more 9. 

Stipe short, 2 cm. or less 10. 

Stipe hollow. 

Stipe long, 3 cm, or more. 

Spores over 10^ 11. 

Spores under 10^ 12. 

Stipe short, 2 cm, or less , . . . . . 13. 

Peridium rough; scabrid, hi^id or toinentose. 

Gleba cellular, 

Spores over lOjtt 14. 

Spores under 10^ 15 . 

Gleba lamellar 15 . 


S. superbum, 

S, virescens. 

S\ eri/thraeephalum, 
novae-setancUae. 

ochreuteum. 

S\ coarctatum. 


melanospetrwm, 
S, agaricoides. 


S, leueocephalum, 
S, Gunniu 


S. porphgreum, 
S, Guinziu 
SI. piriform^. 


S, cartilagineus, 
S, Bodwayi, 

S. scahroffum. 


All drawings and photographs are original; the drawings of spores have been 
made with the aid of a camera lucida^ and are all x 1>000 diameters. I have not 
presented photographs of dried plants* as they are worthless for illustrative 
purposes. 


1. Seootium suPEHiniM, n,ap. (PI. xiv., flg. 2; Tcxt^flg. (k».) 

Peridio caeruleo, griseo-viride vel viridc, conieo, apice acuto^ ad 8 cm. alto, 
4 cm. la to, primum pruinoso demum gkbro, leve. Stipite aurantio, ad 5 cm. 
longo, 12 mm. erasso* levc, glabro, exoavato. Oleba brunnea, eellulosa. Sporis 
levibtts, pallido-brunneis, ovatis vel elliptieis, 14-18 x 6-8 p. 

Hab. : Solitaxii ad terram in locis gramineis. 

Otaki Forks, Upper Otaki River, Wellington, N.2. 300 in, J. G. Myers^ 
E. H. Atkinson. 

Peridium azure, aage-gr^n or sea-green, sometimes mottled with pallid spots, 
conical, apex sharply acuminate, base strongly excavated, truncate^ or more fi»- 
quently margin decumnt, up to 8 cm. high, and 4 em. wide* at trst pruinose, be- 
coming glabrous, polished and slightly viscid ; drying dull green or oUvuMKms. 
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Stipe brigrht yellow, stout, up to 5 cm, long, and 12 ram. wide, tapering frotn 
base to apex, smooth, shining, hollow ; eolnraella slightly thickened at the apex. 

Gleba ferruginous, cellular, (‘ells 2 A mm. long, laterally compresse<I, dissepr 
ments thin. 

Spores Hinootii, pallid ferruginous, ovate or elliptical, one end rounded, the 
other pointed, fre([uently shortly pedicellate, 1448 x (1-8 /t, epispore thin. 

Habitat . — Solitary on the ground in grassy places in the iVtrest. 

Disttibution . — Otaki Forks, Upper Otaki River, WellinglHm, N./. (300 in., 
J. (1 Myers, K. H. Atkinson, 8/7/22. Type), Forest Reserve, Whakatikei, Packa- 
kaviki, VWdlington, (45 m., J. G. Myers, J. C. Neill, l(>/0/23). Collections 
in tli(^ herbarium of the writer, Nos. 922, 1094. 



Text^fig. 6. 
cephaUm TuL 
Teafc-%. 7. 


a* Spores of 8. $uperbnm^ (x 1000). b. Spores of 5. erpthro- 


m 


8, vire$een8 Maas. Plant (nat aixe); spores {x 1000). 


The large conical peridium, stoat yellow stipe and large smootlt spores 
characterise this species. It closely resembles the following species, but is 
separated on account of the shape and large sixe of the peridium. It is a 
magnificent speeias, the asute peridium and yellow stipe being very conspicuous. 
The base of the peridium does not as a rule separate from the stipes, but reinaiiis 
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closely pressed to it. This is one of the largest species kDow% and should be 
2 ’eadily determined on this account. 

‘2. Seootium virescens Massee. (Text-fig. 7.) 

Mass.; Grevillea, xix., 1890, p. 47; Saec., Syll. Fung., ix., 1891, p. 266. 

Peridium pallid sage-green, ovate or broadly conical, apex obtusely acuminate, 
base abruptly rounded, slightly or not excavated, 2-3 cm. high, 2-2.6 cm. broad, 
coriaceous, glabrous, shining, with occasional longitudinal farrows, margin lacerate, 
somewhat dccurrent; drying dull green. 

Stipe greyish- white, short (almost obsolete in the specimen examined), about 
5 mm. long, hollow, smooth, glabrous, tapering from base to apex; columella 
slightly expanded at the apex. 

Gleba ferruginous, cellular, cells regular, laterally compressed, 2-3 mm. long, 
dissepiments thin, enclosed within a dense purplish-brown layer within the wall 
of the peridium. 

Spores smooth, pallid ferruginous, elliptical, ends bluntly pointed, 16-18 x 
7-8^ (Massee 18-20 x 7-8 /a; Cleland 14.5-16 x 8/t), epispore thin. 

Habitat — Solitary on the ground in rain forest. 

Distribution. — Dannevirke, N.Z. (W. Colenso. Type, in Herb. Kew). 
Locality unknown (T. Kirk. Specimen in Herb. Kew), Bluff, Southland, N.Z. 
(J. B,. Cleland, 10/6/22. Specimen in Herb. Cleland). 

This species is characterised by the colour of the peridium and gleba, short, 
almost obsolete stipe and the large size of the spores. The plant somewhat re- 
sembles the preceding. 

1 am indebted to Dr. Cleland for. the loan of the specimen from which the 
above description has been drawn up. In a note accompanying the specimen he 
has given details as to the colour, shape and size of the peridium when collected, 
and these have been incorporated in the above description. 

This species was originally described from material forwarded to Kew by 
Colenso. It is apparently rare, for, with the exception of one collection made 
by the late Mr. T. Kirk, Dr. Cleland's plant is the only collection made since the 
species was described. 

3. Seootium ERyTiiROCEPHALUM Tulasne. (PI. xiii., fig. 2; Text-fig. 6b.) 

Ann. Sci. Nat., ser. 1, vol. 3, 1844, p. 115.— Socc., Syll. Fung., vii., 1888, p. 
64; xi,, 1895, 168; Mass., Grev., xix., 1890, p, 96; Cke., Hdbk. Aufi. Fung., 1892, 
p. 221 ; Lloyd, Lyc. Aus., 1906, p. 6, t xxvi., t 1-6, 

Peridium scarlet, globose, depressed-globose or ovate, apex obtuse or rounded, 
base excavated, truncate or decurrent, 2-4 cm. high, up to 6 om. wide, smooth, 

frequently somewhat lobed, glabrous, shining, often slightly viscid; retaining its 
colour when dried. 

Stipe bright yellow, slender, up to 10 cm, long, 3-10 mm. thick, equal, 
smooth or fibrillose, often polished, hollow; columella slightly expanded at the 
apex. 

Gleba ferruginous, cellular, eelU polygonal or slightly elongate, up to 3 mm. 
long, numerous, dissepiments thin. 

Spores smooth, pallid ferruginous, elliptical or elliptic-ovate, bluntly pointed 
at one or both ends, 12-25 x 7-11^ (Tulasne, 12 x 5u; Massee 10-11 x 6 m; 
Lloyd, about 12 x 6/a). 

HaWtaf,*- Gregarious or solitary on decaying wood on the forest floor. • 
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Distrihution. — Tiismania; N.Z. (Herb. Nos. 120, (510, 038, 1007). Common 
throughout the lowland forests of New Zealand. 

J have collected this species at Auckland, Hamilton, Cambridge, Rotorua, Te 
Arohtt (Auckland Province) ; Weraroa, Mt. Waiopchu, York Bay and Botanical 
Cardens (Wellington Province); and have received collections from Peel Forest 
(from Dr. H. H. Allan), and Governors Bay (from Mr. J, F. Tapley), Canter- 
bury Province; and Dun Mt., Nelson Province (from Mr. J. C. Neill). It is 
not eonilned to the forest, for s*?veral collections have been obtained from flower 
gardens, especially where tliese have been at one time in forest. It is commonly 
stated that this species grows on the ground; but although J have <?olleeted 
hundreds of them? plants, I have always found them to he attached to decaying 
wood. 

The scarlet colour of the peridium separates this from any other species, 
but in glebal and spore characters it is closely allied to S. vircHcens and 8, 
auperbum. 

The spore measurements I have given are much greater than those given by 
other writers. But with certain large forms found here, spores of a length of 
25y[4 ai*e not uncommon. I believe that it would be inadvisable to separate these 
forms, for they are identical ii» all other respects. Furthermore, intermediate 
stages, in which the spores vary in size between the large and small spore forma, 
are not uncommon. 

This species was named by Tulasne from materia] collected at Akaruu, Banks 
Peninsula, Canterbury, by Raoul, now .preserved in the museum herbarium at 
Paris. 


4. Secx)Tium NOVAE-ZEi^ANDiAE, H.sp. (PI. xHl, fig. 3*, Text-fig. 8o.) 

Peridio paUulo-griseo vel pallido-viride, ovato vel elliptico-oblongo, apice 

acuto vel obtuse, 3-5 cm. alto, 1.5-3 cm. lato, primum fibrilloso demum leve, 

glabro. Stipite pallido-griseo vel pallido-viride, 4 cm. longo, G mm. craaso, 

glahro, excavate, Gleba brunneio-nigra, cellulpsa vel lamelliforma. Sporis 

brunneo-nigris, elliptico-ovatis, vel ellipticis, levibus, 11 -J 5 x 5-8 

Hab. ; Solitarii vel gregarii ad lignis in &ilvi.s. 

Weraroa, Wellington, N.Z, 100 m. G.H.C. 

Peridium commonly french-gi’ey, changing in old specimens to pallid-green, 
ovate or elliptic-oblong, apex bluntly acuminate or obtuse, base bluntly rounded, 
or decurrent, 3-5 cm. high, 1.6-3 cm. wide, at first finely fibrillose, fibrils longi- 
tudinally arranged, so that the surface appears striate, becoming smooth, glabrous, 
polished and slightly viscid, coriaceous; margin folded and frequently lacerate, 
drying dingy brown. 

Stipe pallid french-grey or tinted bluish-green, yellowish at the base, slender, 
up to 4 cm. long, and 6 mm. thick, equal, at first fibrillosc, becoming glabrous 
and polished, save at the base, hollow; columella thickened at the apex. 

Gleba chocolate- or sepia-brown, coarsely cellular, sometimes lamellar, cells 
elongated, up to 10 mm,, sparse, laterally compressed, dissepiments thin. 

Spores smooth, sepia-coloured, elliptic-ovate or elliptical, rounded at one 
end, 11-16 x 5-8 p, epispore thin. 

Sahitat . — Solitary or crowded on decaying wood buried in the substratum. 
In lowland rain forest. 

ZWstn'hwfion. — ^Wefraroa, Wellington, N.Z. (100 m., Q.H.C. 1/8A9. Type), 
Weraroa (E, H. Atkinson, 20/8/10; J. C. Neil), G.H.Cm 2/6/23), Forest, Bo- 
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tauical Gardens, Wellington (80 m., G.H.C., May, Aug., 1922), Specimenf? in 
the herbarium of the writer, Nos. 872, 874» ,1098. 

The sepia eolour of the gleba serves to separate this from any other species 
in this section. It is faiily abundant in the early winter and spring months in 
h>wlaml mixed rain-forest near Wellington, it imtxnH only on decaying wood, 
prin<'i}>al!y on rotting branches of Melicytm ramiflorufi Forst. I have reeentiy 
o}»tained a very complete suite of developmental stages, from which the ab- 
breviated account of its development has been drawn up. Tlie plant is usually 
(covered with dried leaves, and so difficult to find nnhiss these be first removed. 
It is readily eaten by slugs, and it is in consequence often difficult to find mature 
specimens that have not been injured by these animals. 

The shape of the peridium Naries considerably in different specimens, for 
one may obtain ovate, elliptical or even depressed-globose plants. When the plant 
is ovate, the columella is usually considerably thickened at the apex. Another 
variable feature is the glcha, which may in certain si)eoimens be cellular, whilst 
in others it may be lamellar, approaching in extreme cases the gleba of S* agaric 
coides. As all intermediate stages may be collected it h impossible to segregate 
these forma, save at the extremes. 

5. 8K(X>TajRT ocHitAOKDM Kodway. (Text-fig. Sb.) 

Proc, Koy. Soc. Tas., 1919 (1920), p. 112. 

Peridium pale ochre-brown, subglobose, base slightly excavated, 1-2 cm. diam.^ 
tomfuiiose, very thin, hardly apparent; drying dingy brown, becoming ruguloae* 

8tipe short, 3-6 mm. long, 2 mm, thick, pallid brown, equal, tomentose, hal- 
low; columella not expanded at the apex. 

Gleba ochraceous, labyiinthiform, cells minute, 1-2 mm. long, dissepiment# 
thick. 

Spores smooth, pallid ferruginous, elliptical, bluntly pointed at both ends, 
12-17 X 6-9^ (Rodway 10 x 8^). 

Habitat, — Subterranean, solitary. 

Distnhution, — Cascades, Hobart (L. Rodway. Type). Specimens in Herb* 
Rodwny, No. 933, 

The oehraceous gleba with its labyrinthifom lacunae, and the large dliptioal 
spores, characterise the sp<?cies. The subterranean habit is a character worthy 
of note. 

I am indebted to Mr. Rodway for the loan of his type specimens from 
wdiich the above description has been drawn up. 

6. Skootitjm coahctatum Berkeley. (Text-fig* 9.) 

Berk., Hook. Jour. Bot., iv., 1845, p. 63, U., f. 3. — Cda., Icon. Fung., vol. 
0, 1854, t. VI., f. 25-30; Sacc., Syil. Fung., vii., 1888, p. 150; Cke., Hdbk. Aust* 
Fung., 1892, p, 220; Lloyd, Lyc. Aus., 1905, p. 7; Cleland, Trs. Eoy. Soc. S. 
Aust, xlvii., 1928, p. 74. 

Peridium pallid greyish-brown, obovate or depressed-globose, umbUioate> baa# 
strongly excavated and truncate, up to 12 mm. high, 12-20 mm. wide, rugulos^ 
minutely and densely U)inentose, coriaceous, thick; pallid brown and rugulose 
when dried. 

Stipe greyiali, up to 2 cm. high, usually Bhorter, 2-3 mm, thick, glabrous or 
tomentose, tapering from base to apex, hoOow or stuffed^ columella thideened af 
the apex. 
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Globa pallid grey or tinted tan colour, labyrintbifonn, cells very minute, up 
to 0.5 mm, long, very numerous, diB^epimenis very thip, whole gU*ba crumbling 
readily when cut. 

Spores smooth, tinted yellow, almost hyaline, aubglobose to ovate, shortly 
pedicellate, 5-8 diam. (Berkeley, 5-7 Cleland, 5-7 Hi Lloyd, 6x5 ;i), epi- 
spore thick. 

Jlahiiat - — Solitary on the ground. 

Distribution . — Swan River, W. Aust. (Drummond. Type, in Kew Herb.)y 
Narrabri, N.S.W. (J. B. Cloland, 2/6/19), Adelaide, S. Aust. (Miss Joan Cle- 
land, 20/5/23). Material in Herb. Cleland. 



Tcxt“flg. 8. a. Spores of S. novae-eelandiae, (x 1000) ; b. Spores *of S, 
oehracmm Rodw. (x 1000). , 

Text-fig. 9. *S'. coarctatum Berk. Plant (nat* si^e) ; spores (x 1000). 

Characterised by the pallid colour and minate cells of the globa, pallid colour 
and tomentose surface of the peridium, and amall, smooth, subhyaJine spores. 

I am indebted to Dr. Cleland for the loan of the material from which the 
above description has been drawn up. In a note aeeompanying the specimens 
he stated that the plant possesses a strong and pleasant odour, especially notice- 
able when freshly collected. This odour apparently disappears from old material^ 
however, for I have been unable to detect it in tbe material at hand. 

The peculiar nature of the gleba is worthy of note, for this structure is 
present in no other species. Apari from its colour and minute cells, it is 
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extremely friable^ crumbling bo readily before the razor as to make it a difficult 
matter to obtain a section. 

Lloyd (1905) believes S. Gunnii to be a synonym, but this is not the case, 
for the global characters are qhite different ; the rough spores of S, Gunnii alone 
are sufficient to separate it. 

7. SxcOTiUK KiSLANOSFORUAi Berkeley. (Pi. xv., %. 1; Texf-ffg. 14flk) 

Berk., Hook. Jour. Bot.^ iv., 1S45, p. 62, t.h, L Z — Cda., Jeon. Fung., voj. 
(i, 1854, t. vi., f. 19-24; Sacc., Syll. Fung., vii., 1888, p. 54; Cke., Hdbk. Aust. 
Fung., 1892, p. 220; Lloyd, Lyc. Aust., 1905, p. 7, t xxvi., f. 9-12; Myc. Notes, 
1922, p. 1116, f. 2111; Cleland, Trs. Roy. Soc. S. Aust, xlvii., 1923, p. 73. 

Peridium dingy-grey, darker above, strongly depressed-globose, deeply urn- 
bilicate, base deeply excavated, truncate, 3-4 cm. high, up to 3 cm. wide, finely 
aeabrid and longitudinally striate; dingy-grey and minutely rugulose when dried. 

Stipe dingy-grey, up to 4 cm. long, 842 mm. thick, stout, woody, equal, 
scabrid, central portion coarsely cellular; columella strongly thickened at the 
apex. 

Gleba dark sepia-brown, almost black, cellular, cells minute, ap to 0.5 uim. 
long, laterally compressed, dissepiments thin, whole context tough and resistant. 

Spores smooth, sepia-coloured, ovate or less commonly elliptical, bluntly 
pointed at one end, rounded at the other, variable in size, 5-11 x 4-U ^ (Berkeley, 
640 X 4-7^; Cleland, 8-9.5 x 6.5-7,5^), cpispore thin. 

Habitat *^So]ituiy on the ground. 

Distribution, — Swan River, W. Aust. (Drummond. Type, in Herb. Kew), 
Monarto South, 8.A. (J. B. Cleland, 27/5/21. Specimen in Herb. Cleland), 
Broken Hill, N.S.W. (A. Morris, Herb. Botanic Gardens, Sydney). 

Characterised by the dark coloured spores, firm nature, almost black colour 
and very minute cells of the gleba. The peculiar woody stipe is also worthy of 
note. In the description given by Berkeley it is stated to be solid, but in the 
.specimens I have examined there is a distinct central portion, extending from the 
base of the peridium to the base of the stipe, which is coarsely cellular. The 
cells of the gleba are extremely small and closely compacted together, and in 
certain parts numerous hyaline hyphae traverse them, giving the gleba a peculiar 
ajipearancc under the low power. 

The plant was first found by Drummond in 1844 in Western Australia on 
the bank of the Swan River. Until Dr. Cleland^s speedmens were obtained in 
1921 no other collection had been made. I am indebted to Dr. Cleland for the 
loan of his specimens and for his donation of a specimen which is now in my 
herbarium, No. 1202. Also to Mr. Edwin Cheel for the loan of the specimen in 
bis possession. 

8, Secotilim AGARtcoiDES (Czemajcn) Hollos. (Text-fig. 10.) 

Hollos, Gasteromycetes Hungariae, 1903. — Endoptychum agaricoide,H 
Czern., Bull. Soc. Imp. Nat. Moscou, xviii., 1845, p. 146,' t ii.-iv.— iS'acutiww 
acumnatum Mont., FI. Alg.» vol. 1, 1846, p. 371, t. xxii. bis, f. 4.— S'. Thunii 
Schulz, Verb, zool-bot. Ges. Wien, vol., 15, 1866, p. 792.— S'. SzahoUsenfie Hoz- 
linsky, Mathem.^ et termes Zettudom Koslemenyek, vol. 13, 1875, p. 11,— S. 
Warnei Peck, Bull. Torr. Club, vol. 9, 1882, p. 2. — S. pedunculatum Lloyd, Myc. 
Notes, 1918, p. 788, f. 1183. 

Saec., Syll, Fung., vcd. 7, 1888, p. 53; Oc©., Hdbk. Aus. Fitng., 1892, p. 
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220; Uoyd» Myo. Notes, 190^, p. 138, t xiu,, f. 1-11; 1916, t 874; Conard, 
Mycologia, vol. 7, 1915, p. 104, t. clvii., f. 1-6. 

Peridium dingy-grey, ovate, obtusely conical or subglobose, apex obtuse, base 
abruptly rounded or truncate, excavat^, up to 8 cm. high and 5 cm. broad, 
minutely scabrid, and finely longitudinally striate, margin lacerate, often lobcd. 

Stipe very short, almost obsolete, dingy grey, seabrid, stulfed, up to 2 cim 
long and 18 mm. wide at the base, where it is sometimes mucii inflated; coJumelJa 
thickened at the apyx, free throughout. 

Gleba dark bronsse-brown, lamellate, lamellae sinuate, margins finely serrate, 
sparsely anastomosing, vertically arranged around the inner wall of the peridium. 




Text-fig. 10. 8, agaricoides (Czern.) Hollos, o. Plant (nat. size) ; 6. spores 
1000) ; c. lamellar gleba (x 2) . 


Spores smooth, ferruginous, globose or subglobose, 5-8^ diaui., sometimes 
shortly pedicellate; epispore thick. 

Habitat * — Solitary on the ground in open grassy areas. 

Distribution * — North America, Eastern Europe, Huugaiy, Russia, North 
Africa, Western Australia, New Zealand. 

Western Australia: F. W. Steward (cf* Lloyd, Myc. Notes, 1910, p. 617 ). 

The illustrations and description are based on American specimens kindly 
donated by Dr. J, U* Weir, now in my herbarium, No. 1201. 

The globose spores, bronze colotired, lamellate gleba and short, stout stipe 
characterise this species. It is an aberrant species, for the characters of the 
gleba and stipe are not typical of the genus as it is now understood. 

The plant was first described in 1845 as Endoptgchtm agaricoides by Czema- 
jen, from a plant collected in Ukraine ; later, Montagne obtained a specimen from 
Algiers^ which he named 8* acuminatum (under which it is generally known) ; 
then in North America Peck obtained specimena wliich he named Lycoperdon 
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TTamWy latter he changeil the uatue to S^cotium W<it‘nei, S» ped^tnaduiutn wa# 
u name applied by Lloyd to a pedunculate form. 1 doubt whether such a minor 
eltaraeter is sutUcient to separate a species, especially in such a variable plant 
a« this. 

it has been recorded by Hollos from Australia (Banks Peninsula) [«»e] and 
New iiealand; ns 1 have not seen his paper 1 am unable to state where the plant 
was supposed to huye been collected, or by whom. 

9. Skootium lkuocmjephaiajm Massee. (Text-%. 11.) 

Mass., GreviJlea, vol. 19, 1890, p. 95; Sacc., Syll. Fung., vol. 11, 1896, p. 

157 . 

l*eridium dingy -grey, depressed-globose, somewhat umbilicate, base truncate, 
excavated, 9-12 mm. high, 20-26 mm. wide, smooth, minutely longitudinally striate, 
glabrous, margin tardily separating from the stipe; drying pallid brown, surface 
becoming rugulose. 

Stipe whitish, slender, 12-25 mm. long, 3-4 mm. thick, attenuate downwards, 
solid, striate, smooth, polislted; columella expanded at the apex. 

Gleba ferruginous, cellular, cells laterally compressed, up to 3 nun. long, dis- 
sepiments thin. 

Bpores verruculose, pallid ferruginous, ovate or ovate-elliptical, commonly 
lachrymiform, rounded at one end, pointed at the other, 9-11 x 5-7 p (Massee, 
B X 5fi), epispore thin. 

Habitat , — Solitary on sandy soil. 

Distribution, — Auckland, N.Z, (Berggren. Type, in Herb. Kew), Mt. Lofty, 
S. Aub. (J. B. Cleland, 4/8/22. Specimens in Herb. Cleland). 

This species is characterised l)y the smell, smooth, depressed-globose peri- 
dium and long, slender, solid stipe. The lachrymiform spores are also characteristic. 

Tlfe Mt. Lofty collection is undoubtedly the same as the species described 
by Massee, as it agrees in all characters, save in the size of the spores. The 
difference in spore measurement is too slight to allow of the separation of these 
specimens. The solid stipe ih a character present only in this and the following 
species. In shape the plant shows a general resemblance to S* erytftrocephalum, 
but the pallid colour of the peridium, and the verruculose spores separate it. 

I am indebted to Dr. (Ueland for the loan <if the material from which the 
above description has been drawn up. 

* 

10. SKWTUfM GiTNN.li Berkeley. (Text-fig. 12.) 

Berk., in Herb.; Massets Qrevillea, vol. 19, 1890, p. 06; Sacc., Syll. Fung., 
vol. 1.1, 1895, i». 157; Cke., lldbk. Aust. Fung., 1892, p. 221. 

Beritlium pallid brown, <leprf3hsed-globose, base deeply excavated, truncate, 
1..5 cm. diam.j smooth; drying dingy-brown, rugulose. 

Stipe siiort, 1-1.6 cm. long, 2-4 mm. thick, slender, equal, or slightly thickened 
downwards, solid, pallid-brown; columella expanded at the apex. 

Gleba ferruginous, cellular, cells minutely polygonal, 1 mm. long, disaepi- 
inents thin. 

Spores minutely verruculose, broadly elliptical, pallid ferruginous, one end 
bluntly rounded, the other apiculate, 0-8 x 4-5/* (Massee, 7 x4/*), epispore thin. 

Jlabitat* — Solitary on the ground. 

/>isin6tt^io«.-“Sulphur Springs, Kotorua, N.Z. (Gunn. Type in, Herb. Kew), 
Hobart (L, Bod way, Jan. 1884. Specimens in Herb. Rodway). 
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The smooth peridium, short, solid stipe and small, rough spores eharaoterise 
this species. It is separated from the preceding principally on account of the 
short stipe and the small size of the spores. 

In the original description the spores are stated to he smooth, but I find 
them to be minutely but distinctly verrueuloae. This character varies somewhat 
in individual plants, for, of the two plants in my possession, one exhibits more 
pronounced markings than does the other. 



Text-fig. 11, leuof}cephalu7n Mass. Plant (nat. size); spores (x 1000). 
Text-fig. 12. *S', Gunnii Berk. Plant (imt. size); spores (x 1000). 
Text-fig. 13. S. Guinni Kimzo. Plant (nai. size) ; spores (x 1000 ), 


Lloyd (1905) states that he believes this to be a synonym of S. coarctaium; 
but examination will show that both in global and spore characters it is decidedly 
different. 

I am indebted to Mr. Kodway for the donation of tw’o specimens of this 
species, now in my herbarium, No. 1203. The question may be raised as to 
whether the material 1 have examined is that of 8, Ghmmi, but I am assured by 
Mr. Bodway that these specimens are from a collection determined by Massee 
himself. 
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11. BEOoa'iUM POHPHYBEUM, n.sp. {PI. XV., fig. 2; Text-fig. 14b.) 

Peridio violaceoj dopresso-globoso, 7 cm. alto, 7 cm. lato, levc, glabro. 
Stipite pallido-violaceo, 3-9 cm. loDgo^ 10-20 mm, crasBO, fibrilloso, striato, ex- 
cavate. Gleba pallido*bninnea, cellulosa vel labyrinthiforma. Sporis grosae 
veiTuculosis, castaneo-brunneis, ovatis, 12-17 x 8-11 

Hab. ; Solitarii ad lerram in silvis. 

York Bay, Wellington, N.Z. 30 m., E. H. Atkinson. 

Peridium violet, depressed-globose, biu?e truncate, deeply excavated, up to 7 
cm. high/ and 7 cm. broad, smooth, glabrous, polished, viscid; drying pallid- 
brown, becoming rugulose. 

Stipe pallid- violet, tinted ytUow at the base, stout, 3-9 cm. long, 10-20 mm. 
wide at the base, tapering to the apex, fibrillose, minutely striate, hollow ; columella 
slightly expanded at the apex. 

Gleba pallid ferruginous, labyrinthiform or cellular, cells 1-2 mm. long, 
numerous, dissepiments thick. 

Spores coarsely verruculosc, chestnut-brown, ovate, one end rounded, the 
other pointed, 12-17 x 8-11 /a, epispore thin. 

Habitat , — Solitary on the ground in beech forest. (Nothofagus sp.). 

Distribution . — Beech Forest, York Bay, Wellington, N.Z. {E. H. Atkinson, 
30 m., 5/10/10. Type, May, Aug., 1922; E, ,J. Butler, G.H.C., 29/7/23), Dun 
Mt, Nelson (J. C. Neill, 30/5/23). Collections in the herbarium of the writer. 
Nos. 873, 923, 1208. 

This species is characterised by the large size and violet colour of the peri- 
dium. It is not un(*ommon in a certain beech forest near Wellington, appearing 
there during the winter months, usually after heavy rain. At first it is buried in 
the ground, often in clayey soil, but as it approaches maturity it appears on the 
surface. When submerged it is a pallid white, but as soon as it is exposed to 
the light it changes colour; that this change is effected by light is obvious when a 
specimen that has partially emerged is examined, for it is then seen that the 
portion above the ground is violet, but that the remainder is white. The peridium 
is decidedly viscid when fresh. 

In its younger stages the jdant is readily confused with GaHlaceu scleroderma 
(Oke.) Lloyd, as iti colour and liypogcal habit it resembles this species; but when 
the peridium is sectioned the plants may be readily separated. 


12. Seootitjm Guinztt Kunze. (Text-fig. 13.) 


Kuiw, Flora, p. 322, 1840; Berk., Hook. Jour. Bot., voJ. 2, 1843, p. 
Sacc., Byll, Fung., vol. 7, 1888, p. 52; Cda., Icon. Fung., vol. 6, 1864, t. vi. 
10-18. 


200 ; 


Peridium depressed -globose or ovate, base ejtcavatcd, up to 6 cm. diam., 
ochraceous, glabrous ; drying ochraceoua, becoming rugulose. 

Stipe 3-6 cm, long, 8-12 mm. wide, equal, ochraceous, dull, pruinose. 

Gleba ferruginous, laniellate, of closely compacted vertical plates, held to- 
gether by interwoven hyphae. 

Spores verruculose, subglobose, tinted yellow, 5-7 g, diam. 

Habitat, Solitary on the ground. 

Ckipe of Good Hope, Tasmania (L. Rodway, Feb., 1023. 
Specimens in Herb. Rodway). 

The above description is drawn uji from a specimen kindly forwarded by 
Mr. Rodway, now in my herbarium, No. 1204. The species was" determined for 
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Mr. Rod way by Mr. Lloyd. The above description does not agree well with that 
given by Saccardo, diiTering in the size and colour of tiie peridiuni, absence of 
*Volva” from the base oC the stipe, and colour and shape of the spores. 

The peeuliflr nature of the gleba should characterise the Tasmanian plant; 
this consists of closely compacted plates arranged in a vertical manner around 
the coluincIJa, the whole ajJparently held compactly together by hypbae which 
pass from one plate to tfie other. Spends are not numerous — an unusual feature 
for a Secotium* I believe that the epecirntm at hand is parasitised by some 
Hyplioiny<^eie, for hyphae diifering from the normal are abundant (hroughout 
the glebal tissues. 

13. Skootium pibipohhk Clelaud and Cunningham, n.sp. (PI. xv., fig. 3; 

Text-fig. 15a.) 

Peridio pallido-lilacino, dopresso-globoao, vel piriformo, 12-16 mm. alto, 8-10 
mm, lato, leve, glabro. Rtipite griseo-albo, 6 mm. longo, 2-3 mm. crasso, leve, 
exeavato. Gleba eastaneo-brunnea, labyrinthiforma. Sporis grosse verruculosis, 
castaneo-brunneia, ellipticis vel liminifonnis, apioibue acutis, 11-17 x 6-8 /t. 

Hab. : Solitarii ad terram. 

Somefrsby Falls, Gosford, N.S.W., O. P. Darnell- Smith. 

Peridium pallid-lilac, depressed -globose, or commonly pyriform, 12-16 mm. 
high, 8-10 mm. wide, smooth, glabrous, polished, slightly viscid, attenuate down- 
wards, margin continuous with the stipe; drying bay-brown, becoming rugulose. 

Stipe pallid dingy-white, short, stout, ^ 5 mnu long, 2-3 mm. wide, smooth, 
glabrous, hollow (or solid?), attenuate downwards, base somewhat inflated. 

Gleba chestnut-brown, labyrinthifomi, cells minute, irregular, up to 1 mm. 
long, numerous, dissepiments thin. 

Spores coarsely verruculose, chestnut-brown, elliptical or commonly lemon- 
shaped, pointtid at both ends, frequently pedicellate, 11-17 x 6-8 /«., epispore thin. 

Habitat . — Solitary on sandy soil in damp places. 

Somersbv Falls, Gosford, N.S.W. (G. P. Darnell -Smith, 
4/7/15, 27/6/16. Specimens in Herb. Cleland). 

A further collection, obviously of the same species, but preserved in formalin, 
was forw'arded by Dr. Cleland. This agrees with the above description, save 
that the spores are slightly larger. 

When dried this species is about the size of a garden pea; it differs from all 
other Australasian species in that it possesses a “sterile base.^^ This is in reality 
the base of the stipe to which the margin and base of the peridium are adherent, 
for in one specimen partial rupture may be observed (under the microscope) 
especially between the gleba and the stipe. I believe the specimens to be im- 
mature. 

This species is characterised by the colour and small size of the peridium, 
together with its shape, and the glebal characters. 

I am indebted to Dr. Cleland for the loan of the type material. 

14. Seogtium OARTiiiAGiNEtis, n.sp. (PI. xviii,, fig. 4; Text-fig. 16b.) 

Peridio pallido-bnmneo, depresso-globoso, base exeavato, 7-12 mm. alto, 18- 
22 nam. lato, scabrido. Stipite 10 mm. longo, 4 mm. crasso, brunneo, exeavato, 
Gleba aurantio-brunnea, cellulosa, lenta. Sporis vermculosis, flavo-brunneis, 
ovatls, 12-16 X 8-11 1*. 

Ebb. ; Solitarii ad terram in silvis, 
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Dun Mt, Nelson, N.Z., G50 lu., J. C* Neill, 

Peridium pallid-tan, paler below, depressed-globose, base excavated, incurved, 
margin distinct from stipe, 7-12 mm. high, 18-22 nmu wide, densely and closely 
scabrid; drying dingy^brown. 

Stipe short, stout, up to 10 mm. long, 4 mm. thick, tan-coloured, hollow, 
scabrous, base slightly inflated. 



Text-flg. 14, a. Spores of S. m>elano8porum Berk, (x 1000): b. Sporee of 
8. porphyreum G/ H. Cunn. (x 1000)* 

Text-dg* 16. a, Spores of ptriforme Clel. et Gunn, (x 1000) ; b, spores 
of 5. eartilayin^uB Q. H. Cunn. (x 1000)* 

Text-flg* 16. 5^* Eoihjayi Mass. Plant (nat* size) j spores (x 1000)* 
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Gleba dark ferruginous, cellular, tough, compact, cells minute, 2-3 mm long, 
polygonal, dissepiments thin. 

Spores vcrruculose, ferruginous, ovate, rounded at one end, pointed at the 
other, 12-16 x 8-11 ^u., epiapore thin. 

Habitat . — Solitary on the ground in beech forest. 

DiMrilnUion. — Bm*h Forest, Dun Mt., Nelson, N.Z,, 660 in. (J. C. Neill), 
27/5/23. Type in herbarium of the writer, No. 1099). 

The scahrid surface of the pcridium would place this close to S. scahroswnf 
but the global characters are different from those given for the latter species. 

In appearance and to the touch the peridium exactly resembles chamois 
leather. The tough, almost cartilaginous nature of the gleba is also characteristic, 
and would serve to separate it from any other Australasian species. 

16. SFXXvrnfM Kodwavi Massee. (Text-tig. 16.) 

Mass., Kew Bulletin, 1901, p. 168; Sacc., Syll, Fung., voL 17, 1901, p. 218. 

Peridium ochraceous-whitc, de(i)re8sed-globofee, umbilicate, base deeply ex- 
cavated, 2-3 cm. diam., tomentosc; drying dingy-brown, becoming rugulose. 

Stipe hardly apparent, 3x2 mm., subequai, hollow, tomentosc. 

Gleba pallid-ochraceoiis, labyrinthiform, cells minute, 1 mm. long, dissepi- 
ments thin. 

Spores verrueulosc, hyaline, globose or subglobose, apiculate, 6-9 (Massee, 
7-8 /jt), epispore thin, 

IlahitaL — Hypogean, solitary in sandy soil. 

Distribution. — Tasmania. (L, Rodway, June, 1898. Type, in Herb, Kew). 

The small size, shape and colour of the spores separate this from any other 
species possessing a rough [>eridium. Massee states that the 8pecie.s is sub- 
terranean, and Specimens are exposed only when washed out by rain or dug out 
by small marsupials. 

I am indebted to Mr. Rodway for co-type material from which the above 
description has been drawn up. These are now in my herbarium, No. 1206. 

16, Sjbootium scabrosum Cooke and Massee. 

Cke. et Mass., Grov,, vol. 20, 1891, p. 35; Cke,, Hdbk. Aust. Fungi, 1892, 
p, 221; Saoc., Syll. Fung., vol. 11, 1895, p, 67. 

Peridium dingy-olive, or greyish, depressed-globose, 2 cm. diam., minutely 
Boabrid, 

Stipe short, almost obsolete. 

Gleba dark reddish-brown, locunose, septa gill-like, warted and folded. 

Spores rather coarsely warted, lemon-shaped, pallid olive-yellow, 16-18 x 10 fi. 

Habitat . — Solitary on the ground. ■ » 

DistHhution^ — Domain, Melbourne (Mueller, Type in Herb. Kew), 

I have not seen specimens; the above description is that of the original. 

The species should be readily determined on account of the lamellar gleba. 
Strangely esnough, this is the only record of the occurrence of this genus in the 
State of Victoria. 

Excwmt> spBcujis* 

a. S^otium Drummondii Berkeley, in II 

This has by Massee been used as the type of his genus Ohmnoderma Mass, 
(Grev., voL 19, 1890, p, 46). 
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b. Secotmm exeavatum Kakhbrennen 

Hennings liaa phu*^*(l tliis in the genns Strohilomyces (Holettinac) as S, ex- 
cavatum P. Henn. (Hodw., vol. 43, 1904, p. 187). 

c. Secotium lilaceme Berkeley, Ildbk. N.Z. Flora, 1807, p. 017. 

As the description ol' tliis species was drawn up from a water colour draw- 
ing, and not from a specimen, it has no place in botanical literature. The descrip- 
tion given by Berkeley is such that if the plant should be encountered the lindor 
would have some difOculty in detenninirig it! 

*‘AKure, brief, pallid, fibrose, pruinose; pileus subgloboae, lilac, spotted, 
12 mm. high. 

Ilab. : On wood, Central N.Z„ Hnast. 

d. SeeoHum seasiU’ Mass, et Rodw. Nomm nudum. 

Dr. Butler, Bureau of' Mycology. Kew, informs the writer * that Mr. Mason 
of the Bureau lias seandied for but lias been unable to find any published descrip- 
tion of this plant. He states that tlierc is a collection at Kew Herb., labelled 
“Tasmania, Rodw^ay, 647, Type.^' 
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EXPLANATION OF PLATES XII.-XV. 

Plato xii. 

1. Developmental stage of novae-zelantMae G. H. Cunn. (x 45). First 
appearance of radial cavity in primordium of the gleba. Note parallel arrange- 
ment of th6 hyphae of the stipe. The striae across the surface are caused 
gaps in the microtome knife. 

2. Later stage; the wedge-shaped area of the partial veil has become well 
defined, (x 35). 


•Letter to writer, 26/10/23, 
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3. Stage showing first appearance of the cavity of the stipe, and down- 
growth of tramal plates from the roof of the first global cavity. Note the 
abundant spores, well-marked partial veil and parallel arrangement of the hyphae 
of the stipe, (x 25). 

4. Appearance of lacunae in the un differentiated portion of the gleba (top, 
left). (x:i5). 

5. J^^irther differentiation of the gleba. (x 8). 


Plate xiii. 

1. Stage showing the appearance of lacunae in the tramal plates in S. 

novae -selandiae, (x 8). 

2. S, erythrocephnlum Tul. (nat. size). 

3. S, novae-zelandia4> G. H. (>unii( nat. size). Section on left, f^hotogi'aph 
from water <*olour painting by E. H. Atkinson. 

Plate xiv. 

1. Section through nearly mature plant of S. erythroeepkalum Tul. (not 
quite median), (x 4). p., peridium; p/., gleba; col,, columella; s#., stipe. The 
perforations in the coliimcila are due to insects. 

2. S, superbum. G. H. Cunn. (x i). 


Plate XV. 


1. S. melanosporum Berk. (nat. size). Note coarsely cellular stipe. 

2. S. porphyreum- G. H. Cunu. (Nat. size). Note that although the gleba 
is removed tVom the stipe it is nev(‘rtheh^ss covered with remnants of the partial 
veil. 


3, S. p?V^/orwi.r Clel. el Cunn. (nat. size). (Formalin specimens photo- 
graphed in solution of formalin). 

4. S, cartilagineus G. H. Cunn. (nat size). 


Corrigenda, 

Page 104, line 7 from bottom for locis gramineis read sylvis » 

Page 105, line 7 delete in graasy plm?es ; lines 9, 10 read Forest Reseiwe, Packa- 
karikif Whakatikei 

Page 108, line 8 from bottom, and page 110, line 10, for Cleland read Cleland 
and Ghecl 
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A MONOGRAPH OF THE FRESHWATER ENTOMOSTRACA OF NEW 

SOUTH WALES. Paut iv. Phyliopoda. 

By Mabgukbitk Henry, B.Sc., Linnean Macleay Fellow of tlie Society in Zoology. 

(Plates xxviiL-xxxii.) 

[Read 30th April. 1924.] 

Introduction* 

The tot Phyilopod lo be recorded in Australia was Lejfndurus viridis, which 
Baird described in 1850 from u specimen collected in Tasmania. The nejct re- 
cords arc those of the Kev. li. L. King published in 1855 j King, very briefly, 
described four species from New South Wales, Korno of which were not even 
figured. This laijk of figures hampered later writers in their identification of the 
species and sorm* synonymy rosulii^d; in King’s original manuscript, all of which 
was not published, there are detailed figures of all the species and from these 
the author has been able to decide some doubtful points of synonymy. 

In 1860 and 1866 Baird described two spwies collected in South Australia, 
one of which was synt^nymons with ids Lepidurus viridis. 

Claus redescribed one of Kings species in 1872 from immature specimens. 

In 1876 Richters described a new species which he called Branchipm austra- 
Uerms from Peak Downs, Queensland. 

Jn 1877 Tate described a Lepidurus collected in South Australia which was 
also synonym ou.s with L, viridis. 

Four new species of Coneliostraca from South Australia were described by 
Brady in 1886, one of which was synonyinon.s with one of King's species. 

Jn 1887 Sars described C ifcUstheria hislopi (Baird) as the type of a new 
genus; tlu* specimens liad been batched from dried mud collected at Rockhampton, 
Queensland. 

Eiglit species of Phyllopoda were recorded in Wliitclegge's list of the In- 
veifebrate Fauna of Port Jmiksori and the neighbourhood, wdiich was published 
in 1889, 

In 1896 Spent^er and Hall gave a preliminary description of Apus mstror 
Uensis from Central AuHtmlia, and Sars published a paper describing five of the 
previously described species. This was a valuable contribution to the fiterature 
of Australian Phyllopoda, since it contained very detailed descriptions, biological 
observations and five plates. 

In 1896 the Report of the Horn Expedition to Central Australia was pub* 
lished, in which Spencer and Hall described four new speetee and propofted the 
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new genus Limnadopsis. The sarue year Sars published ihrev papers, one dealing 
with two Phyllopoda from Western Australia, the second describing two new 
species from Queensland and the third tracing tlic development of Estheria 
packardi* 

In 1902 Bayee gave a complete catalogue of the Australian Phylh>poda that 
had been previously recorded; he described some of tin; older species in more 
detail and six new species; lie also proposed two new genera, Prtrar^eww'o and 
Branchinclla. 


The Phyllopoda collected by the South Australian Museum Expedition to 
Btrzeleeki and Cooper Crt?i‘ks were dealt with by Chilton in 1917. 

At the present time eigldeen species have been recorded from South Aus- 
tralia, including (k'ntral Australia and the Northern Territory; eight species 
from Victoria; six from Queensland; four from Western Australia and one from 
Tasmania. The present paper deal« with nineteen species collected in Nt?w 
South Wales; six of those are described as neW and three others are rectu-ded for 
the first time in tJie State, and one for the first time in Australia. 

The HulhorV thunks are due to Dr. 0. Anderson for permission to ^xamiim 
the colleclion of Phyllopoda in the Australian Museum and to Mr. P, McNeill 
for his ever ready help in facilitating their study. Tht‘ whereabouts of King’s 
original manuscript was traced by Mr. G. M. Goldfinch and Professor Mackie 
kindly lent it to the author from tin* library of the Temdiers' Training College. 

The author is especially indebted to Sir Baldwin Spencer and Dr. C. (9nUon 
for specimens collected in Central Australia; to Professor T. Harvey Johnston 
for a collection from the Burnett Biver, Queensland; to Professor Harrison 
for specimens collided in various j^arts of New South AVales and to Sir T. W. 
Edgeworth David for a sample of dried mud from which a specimen of Ariemia 
salim wa.s obtained. 

The drawings for this paper were ail prepared by Miss D. Harrison. 

Type specimens of the new species have beep <leposited in the Australian 
Museum, Sydney. 

The following lists give the species of Phyllopt>da recorded from tho different 
States. 


Neiv South Wales, 


Notqstraca. 

Family Apodidak* — Lepidurun riridis Baird, Apus australiemis Spencer and 
Hall. 


Anostraca. 

Family Braxcuinecttidak. 

Subfamily Artemiime. — Artemia salim (Linn.) var. anetina Fischer. 
Subfamily Branchineetinae, — Branchinecta tenuis^ n.sp., B. parooensis, n.sp. 
Family Ohikooephaliuae. 

Subfamily BrancMnelUnae. — Bramhinella amtraliensis (Rjcht€»rs), B, fron~ 
rfosa, n.sp., B, prahoscida^ n.sp*, Branchinella eyrensia Sayee, Branchinella ornata 
(Wolf). 

CoxoHoenuoA. 

Family LiMNAmroAB. — Limnadopms hirchii (Baird), L, parvispinus, n.sp., 
ParMmnadia Btanleyana (Kmg) j EuJimnadia sordida (King), Estheria packardi 
Brady, E. lutraria Brady, E, rubra, n.Bp. 

Family LiMNRTtnAE.^Lmnetw macleayana King, L, tatei Brady. 
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Victoria. 


Notojstuaca, 

FmniJy AKJuriUfru — /.cidduruf* virkHn Hai.r<l, Apu>i atuti^raiumisis HjKucet and 

Hall. 

Ano*steaca. 

Fauuly C iiitiooKraAi>a>AK. 

Hubfaniily BrancMneilinat^- Iiranchin^^^ amt rali ends (HichU'i's) , 
COXOnOHTKACA. 

Family LiMKAnuUAi;. sordula (King), A’, rictoriemk Sayae, 

K^a'heriu paeJcardi Hrady. 

Kamiiy hiUT^v.'cwAK -I tmclmtfana King, L. fatei Bratly. 

A 

Sauth Amiraiia. 

^'itTOSTKAC'A, 

Kaniily Awiynh\K, - Lepidarm riritUti Baird, amlntiirmi?< Hpeiicer and 

HhII 

Anohtiuca. 

11 k A K c: \ 1 1 iV f 1 > a lo. 

Snl>fanuly Artemiinw ’. — Aricmia mlina (Linn.) var. ariatina Fiwlier. 

Family CHiBOcKruAiJDAK. 

Subfamily BranehmctHwiCr muttfaliemM (Biobtora), B. eyrensis 

Savt^c. 

Family BiiANOtirounuK. 

Subfamily Parartenninae. Pararlcnna gieziana 8a-y<*e. 

Kitinlly STHKrTfKnjiMMi.iBAi:. StreptoeephaUis arehm Sai-J^. 

i.'ONiniOKTKACA. 

Family LiAtNAOtiiJAK. — EaUmnadiu dahli Saris, E. mtrdida King, Liwwrwio|jiii« 
Uirehii (Baird), L. taki Spencer and Hall, 2^, brunneua Spencer and Hall, 
Esth&rki packardi Brady. K\ luiraria Brady, E. dictyon Speiieer and Hall. 

Family LiMNKTinAB, — Limnetic maeleayana King, lAmnetia tatei Brady, 
JiimnefiH erentui Spencer and Hall. 

Queensland. 

N(TOS*l'HAf'A. 

I'amily AKonnuF.,- - p?<x amtraliensis Sjnmcer and Hall. 

ANOS'mA(’A, 

Family STnFWXJFi'JiAiilDAK . — Streptocephedua archeri Sai'a. 

Family CHi»0CBi*t(A:!aiui5, 

Subfamily awfiratienmn (Hicbtera),, 

tJONrrHOStftAOA. 

Family liiMNAniiDAK, — Eidimmdia dMi flats, Cyid>^8ikerm hish^ flats. 

'NO^OHTftACA.'; / . 

Family Atoi>tnAK.*™-ApM>’ amtmUmem SpeiitH^t and Hall. 

Avo»mkOA, 

' Family BaAtiremNecsTinAi!:. ■ ' 

Subfamily (ynmy var. Fii^ 

■Cox^ioenciw ,'■■ /'■ 

Famij^v Sai«^ 1?. 


■V. ■» 
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Clmaification, 

The Pliyllopoda are dividctl into thi*€e subowltjrs, the Aruwtraw'a^ Kototttraoa 
uud CottehoHtraca, and thiB eloBsifioatioik has been follow(jd in the present paper. 
Some writers reject the term Pbyilb|M)da «um 1 divide the subclusH Hramdiiopodti 
into four orders; AnostracH, NotoHtraea» Conchostraea and CladcK'era. 


A noxtwn. 


/f <7/ to the HubonJerft of Pkylhpoth, 

A, Body elongated, devoid of a oarapa'Oe 

A A. ]}ody with a well developed carapace. 

iV Carapace iti the form of a shield covering the dorsal part oi the bodv. 

\ fitnsf ttica* 

B13. Carapa<'e composed of two two lateral valves which endofta the body. 

Conchostrma. 

Suborder Motcstroea. 

t'arapacc shield-shaped^ eovering the dorsal part of the body. Second an 
tennne reduced or aljsent. Ey^'n sessile. Camhl fllamentB jointed. 

This suborder comprises a single family, tiu^ Apodutae, winch has a world- 
wid<! disitribution. 


K’amily AFODIDAE. 


Carapace broad, with a ccrvicnl furrow dedning the hemi. A variable num-* 
her of .segments projecding beyond the carapace, Caudal lilautonts elongattMl. 
Mai 08 without «pecinl clasping organs. 

This i'aniily comprises two genera, both <d’ which are represented in New 
South Wales. 


Key to the yenera of the Apodukw, 

A. Last caudal segment produced into a flattened outgrowth l>etw-cen the caudal 


filaments Lepidurus. 

A A. li^ast caudal segment not produc\u Apm. 


Gtmus iimnoPUPH Lcaeh, 18l(i. 

Carapiu^o large, usually covering ull the bmly except one or two segiuents. 
Lust (caudal aeguuuit produced into a flat •paddle-almped tmt^^owUi, extending 
hetw<!Bjtt tiu) caudal fllanients. About sixty-three pairs of legs, the first pair with 
comparatively short emiitaw winch seaiwly project beyond the edge of the earn- 
pace. Species very viunable; fifteen have been descHbed, one of which u<*curs in 
New South Wales. 


LKpiDt'wuH viaiDia Baird. 


Baird* Proc. SSobi, Bw. Irtmdon, 1850. ■ 

Baird, L. inridulm Tate, L. ibirAjit Tbonwon, L. compretmui^ 

Tlmmson* 


A detaUed deacnptiou ami numerous flg^^ Sar» (Archiv. for 

Math. 1, figs. BlA). Tto variable s|iecieB* 

espeeialty in the empaiMve length 6f tiie baraj^e. Stmciinens from live 
ditferai^ at the AusMlifin and the following 

ioeaaut^bii^nts obtab^: tv S^imen^ an average length 

2* A single apeeinien 

fronl 10 3* Two speeiniens 

i^m <>tte S3 the funner had 6 ex- 

ptfttod and the latter 4^ 4. A spiNsim^ hilled N.S.W. wm 15 ram. 
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long and had 10 segments exposed. 5. A speeimen from Molong was 25 nun, 
long and only the caudal segment was exposed. 

Two spcfcimens collected at Holbrook Uicasured only C> mm. in length and 
were possibly immature, so that the species could not be identified with certainty. 
The specimens were remarkable: carapace very long, covering all the body and 
also the caudal prolongation; dorsal keel distinct, extending more than three- 
quarters the length of the body, produced backwards into a long spine; carapace 
also produced back into spines at each side, the margins between the spines 
bearing a scries of strong denticles; caudal prolongation broad at the base, 
somewhat triangular in f(jrm, bearing well-marked spines. 

Distribution, — N.S.W. : Sydney, Hay, Tarnworth, Molong, Donilujuin, Hoi- 
brook (?), Hunter River. Victoria; South AuHtralia; Tasmania; New Zealand. 


Genus Arus Schaelfer, 175t). 

(Jarapuee usually comparatively shorter than in Lepidurm, Telson short, 
cylin*iri<ial, without any paddle-shaped outgrowtli. Kndites of the lirst pair of 
legs usually mucli longer tlian in Lfqddurus. 

Thirty different Hpreies have been deseribed; one occurs in New South 
Wales. 

The genera A pus and Lepidurus an? very closely allied and it may be ques- 
tioned whether they are distinct; Uie main difference is the presence or absence 
of a caudal outgrowth, but this in itself seems insutlicient for the separation 
into two genera. Tlie comparative leiiglh of the endites of the first pair of legs 
and the relative amount of body covered by the carapace are not good generic 
characters and vary greatly even in members of the one species. 


Apus AU8TIU1JF.NSIS Bpeucer and Hail. 

Victorian Naturalist, xi., 1895, p. 161 ; Horn Expedition to Central Aus- 
tralia, Part ii,, Zoology, 1896, p. 231, figs. 1-3. 

This is a very variable species; specimens from the same locality often vary- 
ing greatly in their relative dimensions. In 1896 Sara (p. 5, Plate 1, figs. 1-6) 
dea(;ribcd a specimen from Western Australia with the following measurements: 
Total length 13 mm., length of carapace 8.5 mm., median length of carapace 6.5 
min., width of carapace 5.8 mm., length of caudal filaments 7.4 mm., length of 
exposed portion of the body 6.4 mm., length of terminal caudal segment 0.7 mm. 
The most striking difference's between these measurements and those of Spencer 
and Hall are: 1. the carapace is longer in proportion to the exposed part of the 
body instead of being of equal length; 2. the width of the carapace does not 
attain its median length instead of exceeding it. Measurements were made of 
nine mature specimens, collected at Broken Hill, for comparison with these two 
seta of figures and the following table shows the variations in comparative pro- 
portions. In eight specimens the width of the carapace was greater than its 
median length and in all nine specimens the length of the carapace was greater 
than the length of the exposed portion of the body. 

This species also varies in the number of exposed segments, the armature 
of the posterior sinus of the carapace and of the caudal segment, and the pre- 
sence or absence of serrations on the lateral margins of the carapace. These 
variations are well marked in specimens in the Australian Museum which have 
been collected from different localities: 
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Measurements of 

Specimens from 

Broken Hill. 



Specimen 

1 

2 

3 

4 

5 

0 

7 

8 

9 

Total length 

50 

42 

45 

50 

38 

27 

42 

40 

43 

Length carapace 

30 

23 

27 

28 

25 

20 

25 

24 

25 

Median length carapace . . 

22 

20 

22 

24 

21 

16 

20 

20.5 

21 

Width carapace 

Length exposed portion of 

26 

25 

25 

25 

21 

20 

26 

24 

26 

the body 

Length terminal caudal 

20 

19 

18 

22 

13 

7 

17 

16 

18 

segment 

3 

2 

2 

2 

2 

1 

2 

2 

1 

Width of same 

4 

3.5 

3.5 

3 

3 

2 

3 

3 

3 

Length caudal filament . . 

— 

8 

21 

11 

15 

12 

21 

10 

28 


1. Specimen from the Namoi River at Narrabri. Total lengtlj 30 mm., 
carapace 4 mm. shorter than the exposed portion of the body; median length 
equalling the width; 32 exposed segments, of which 14 are limbless. Posterior 
sinuB with over 30 small denticles. No serrations present on the lateral margin 
of the carapace. 

2. Locality Ivanhoe. Total length 45 mm., carapace 5 mm. longer than the 
exposed portion; median length equal to the width; 28 exposed segments, 12 
being limbless. Posterior sinus bearing 30 spines. Lateral margins of the cara- 
paife minutely serrated for half their length. 

3. Locality Boiirke. Total length 38 mm.; carapace 6 mm. shorter than the 
exposed portion ; width exceeding the median length by 2 mm. ; 28 exposed seg- 
ments. Posterior sinus with 33 spines. Later^ margins of the carapace minutely 
serrated in the lower part. In one specimen, caudal segment devoid of spines; 
in a second, the segment with two central spines, one above the other; in a third 
specimen, the segment without central spines but with a small group on each 
side. 

4. Locality Mossgiel. Total length 55 mm.; carapace and exposed portion 
of the body of equal length; width exceeding the median length by 7 mm.; 28 
exposed segments, 12 being limbless. Posterior sinus with 37 spines; a few 
minute spines on each side of the carapace. Caudal segment with a group of 
three spines and a sensory bristle on each side, a row of three spines down the 
centre and a row on the posterior edge. 

In the living animal the colours are very striking. The carapace is yellowish- 
brown with deeper brown markings and changing opalescent tints; the exposed 
portion is yellowish-green, the spines usually being dark brown; the legs are 
reddish-brown. 

DUifihution* — N.S.W.: Hunter River, Macquarie River, Mossgiel, Narrabri, 
Ivanhoe, Boorke, Nyngan, Broken Hill, Budda md Marra Stations (Darling 
River), Ooorimpa (Paroo River). Queensland; Victoria; Central Australia; 
South Australia; Western Australia. 

Suborder AMitraca. 

Body elongated, witiiout a carapace, moi:e or less vermiform, composed of 
11-19 limb-bearing segments and 8 or 9 limbless segments. Eyes stalked and 
movable. Antennides small, filiform. Antennae in the male modified for clasp- 
ing. Daday de Dees in his excellent monograph of the Anostraca (1910) has 
divided the imborder into five families, two of which are represented in New 
South Wales. Daday de Dees’ seheme of elassifiGation has been followed throui^- 
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out. For eoBvonience tlit( }K‘digerons portion oi* the iKnly has been termeti the 
*^trunk” and the linjhleHS potiion the ^^ahdomeii.'^ 


Keif Ui' ihe P'qmUes of the Anostraca, 

A. 17 or 19 trunk segmifutfi, antenna of the <} one-segmiented .. Polyart^miuitie. 
A A, 11 trunk ???gTnents, antenna of the c? 2- or il-segmeiited 

B. Antenna of the S-segmentefi Sirepto^epMuffjte^ 

BB, Antenna of the cf 2*segTn€nted. 

C. Basal segrnonts of the male antenii.u* joined, forming with the head a 

frontal olypeus . . , . . . ^ Branchifjiodidae, 

C'C. Basal segments of the mak‘ antennae not joined or very slightly 
joined at the base. 

D. Head, male, with forehead unarmed Hmnehineetidm, 

PB, Head, male, with one or more frontal appendages 



haniilv BHANf^llNKCTIDAE. 


(■hirocephulid^ie. 


Botly ol’ varmhle dimensions; trank either equal to the length of the alxlomen 
without the ecreopods, slightly longer or inueh shorter. Trunk composed of 11 
segment®, abdomen of 8 or t). (Vreopods of varying length, either mobile, arti- 
culating with the last segment of the abdomen or immobile. Head of both male 
and female unarmed. AnUnnae of the male composed of two aegments, apical 
segment flattened or faleiftn'in. A [deal segment of the penis nsunlly dentunilate, 
rarely snumth. 

Kfif to sub- families o/ the Branvhinc(>fHdijke. 

A. Abdomen ccwnpoaed of 8 segments, apical segment of antennae in the male 

flattened Artemimae. 

A A, Abdomen composed of 0 segments, apical «?gment of antennae in the male 
often triangtdar, falciform . . . . Branch meatinac, 


Subfamily ARTEMI IN AE Daday de Dees. 


liody slender. Abdonnm composed of 8 segments, the last of wliich is loiigtn* 
thftii the preceding iffeginents. (^ncopods shorty of diverse form and stnicture. 
licHd in both sexes simply rouudc<l. All legs of similar structure^ with one leaf- 
like branch. Apical Bcgment of the penis usually with a spimtlose surface, nn- 
anuwl at the apex. This subfamily includes two genera which arc inhabitants 
of fresh, brackish and waft water. One genus iB represtmteil in KTcw South Wales. 


Genus Ahtemia Loach, 1819. 

Male iintennae with the basal segmemts fdightly joined at the base; apical 
M‘gmentf* tlattencMl, elongated, with ilie apex pointed, Egg^ac ahort, heart- 
^mped. Species very variable. One Hpeeitja occurs in New South Walies. 


Artemi A SAUNA (Uwnaeus) var. ARlEtiN a Fischer* 

' S^H,^BramMpm arieMnm Grube^ Bramkipm oudfi^ li^iny Aifi^mia 
proMfnu Arimia^i^ Bayce, Artaiaiia Sayee* 

Arkmid »<dma h very vanable spem^ and its 
swinewhat There are, however^ fear di#tinM; w 

fpfitiS d«rtiieribed Aat»tralia arc all cnmpriihed in the 

hy King in.l866%(p,' f0|^ ''aa’/^ 
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fifth leg, that ilH identification nuceriain. In King's (triginol nmnuacript^ 
liowever^ there iw u page of drawingib which include figures of tlie wliole animal 
and ti^paraU^ sludies of its parts; these «how that it is decidedly synonymous 
'with A. mUna, In J1K)2 (p, 229) Bayce described two forms under the nainos of 
vi. amirdliff and A, weHiraUensls which are also syucmyuious. 

The variety is characterised by its immobile (tercopmls wlii<'h a.r<* united with 
the last segment of the abdomen, their form is variable, they are usually fiattene<I 
and leaf'like, they may be poorly suppliwl with apical setat* or both apical and 
lateral setae may be numerous. The body is of variable tlimewsions, the lengtli 
of the trunk may be greater or less than tliat of the abdomen; tfje last segment 
of the abdomen may bo l(»nger. than the preceding segments or of etpinl length. 
Egg-sac variable. 

Disfribution. -King's speeiinons wore c(^lhM^tod in salt-paiiH at Newington, 
N,S, W, A single fetunie specimen was bred from dried mud collected at Macuniba, 
Ontral Australia. SayceV specimens W'ere obtained from Glemclg, Soutli Aus- 
iraiia and Murehison, Western Australia, 

Kurofu*; Asia; Atrica; North America, 


S u bf ami 1 y U R A N CH I N KCT 1 N A E . 

Body of varying dimensions, the trunk often not attaining the? lenglli of tin* 
abdomen without the cercopods. Abdomen comp<»ml of 9 segments, last seg 
merit much shorter than tire preceding sogments, ('ercopoda usually mobile, 
rarely immobile and joined to the last segtnent of the abdomen. Aritennae of 
the mole two-segiramted. apical segment either faleifonn or braix'hed. Heml of 
botli male and femalt*. rounded, unarmed. 

This subfamily includes three genera which live in fresli atid salt water. 


Ketf io (jeneru of Branehineetinar* 

A. Cercapofls mohik, articulating with the last segment the abdomen. 

B. Apical segments of the male antennae falciform, simple . . . . Branehimcfa. 

BB, Apical segments of the male antennae branched ArtemiopHis. 

AA, Cercopods immobile, united with the la.st segment of the abdomen 

Branchinectfdla^ 

Genus BR^ti<(juiKt3CTA Verrill, IBfiO. 

Body of varying dimensions, either alender or very rolnist. Trunk usually 
not m long aw the aWomen without the cercop^)d». Abdomen composed of 9 
segtncfiits, the last of which is often tapenng, rarely of unifom breadtli, always 
imuch ahoiter than the preceding segments. Oftreopodw mobile. Integument oi‘ 
the lK)dy smuot^^^ roundtHi, unarmed. filiform, varying in 

Mengtb. Auteimae in the male with the basal segihifkta either unarmed or with 
ttibdrcdcs and setae, apical segments usually faieiformV Antennae in tlie tVnmlc 
flattened^ . Egg^ 

A. Antehnuks reaebingtbe' end of the first segpiettt of 'the antenna , U'lnii'*. 

AnteUnuks far a^tceedittg th^ tpe wrh<de suitenna .. . . .. 

n.sp. . , 4-7.) 

4},.V'I^y',.;long ..'and slender/ a%h% longer' than the 

wilh a smooth Burfacc, 
length of 
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the preceding segments. Cercopods (Mg. 6) very long, equalling the last five 
segments of the abdomen combined, broad at the bane, tapering to the apex, 
both margins bearing long setae. Head rounded, unarmed. Antennules nairow, 
slender, reaching the end of the first segment of the antenna. Basal segment of 
the antenna (Fig. 5) broad, inner margin bearing three leaf -like projections, 
middle projection serrated; sec^ond segment curved back over the first, tapering 
towards the apex, inner margin bearing a double row of denticles. Eyes of 
moderate size. Legs (Fig. 7) all of similar structure. Length 12 mm. 

Female, Similar to the male in general structure of the body. Antennules 
slender, not quite as long as the antennhe. Antennae flattened, leaf -like, pointed 
at the apex, surface bearing scattered hairs. Egg-sae very long and slender. 
Colour of spirit specimens milky white. 

Distribution, — N.S.W. : Dubbo. 

Hbakcuinecta paroobnsis, n.sp. (Plate xxxi.) 

Male, Body very robust, trunk not quite as long as the abdomen without 
the cercopods. Segments smooth and polished, in places bearing very minute 
hairs. Last segment of the abdomen much shorter than the preceding segments, 
tapering slightly posteriorly. Cercopods equal in length to the last four seg^ 
ments combined, strongly built and densely fringed with setae on botli margins. 
Head comparatively small, forehead rounded, no trace of any frontal process. 
Eye small. Antennules unusually long, extending to about the ninth trunk seg- 
ment, strongly built, tapering gradually to the apex. Antennae composed of two 
segments, basal segment broad and bearing an outwardly directed process which 
is minutely spinulate; second segment carved, strongly boilt, margins bearing 
tiny spines. Legs of similar structure. Length 36 mm. 

Female, Similar to the male in general build, slightly smaller. Antennae 
fattened, pointed at the apex. 

Colour in living specimens, transparent, cercopods faintly tinged with pink. 
Spirit specimens opaque white. 

Distribution , — Clay pans on Goorimpa Station, Paroo River. 

Family CHXBOCEPHALIDAB. 

Body of varying dimensions, trunk either attaining the length of the abdo- 
men without the cercopods or longer than it. Trunk composed of 11 segmentsv 
abdomen of nine, last segment of the abdomen shorter than the preceding ones. 
Cercopods mobile, articulating with the last segment of the eMomm, rarely 
joined. Head of the female rounded, unarmed, of the mal e either unarmed 
or with frontal appendages of varying structure. Basal segments of male an- 
tennae variously armed or unarmed. Eleven pairs of legs, rarely dissimilar. 
Apical segment of the penis either spinulose or with a smooth surface and 
pointed apex. ’ Daday de Dees divides this family into three subfamilies, one of 
which is represented in New South Wales. 

Key to subfamilies of ChiroeephaUdae, 

A. Apical segment of the penis amooth, pointed terminally. 

B. Antennae of the male with serrated appendages ChkoeephaUme. 

BB. Antennae of the male lacking serrated appendages .... Et^bran^podinaa. 
AA. Apical segment of the penis spinulose BremohmkHem, 
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Subfamily BRANCHINELLINAE. 

Body of varying dimensions. Trunk usually longer than the abdomen with- 
out the cercopods; abdome(n of 9 segments, the last of which is always the 
shortest, segments usually cylindrical, sometimes flattened. Head of the male 
bearing an appendage of varying structure; head of the female usually unarmed. 
Antennae of the male with or without serriform appendages. Endopodites of 
all feet usually similar, structure of endopodites of the anterior pairs sometimes 
dissimilar. Last segment of the penis with a spinulose surface. 

The members of this subfamily are inhabitants of both frt‘sh and salt water. 
It includes five genera. 

Key to genera of the sui} family BranehdneUinae, 

A, Antennae of the male provided with serriform appendages . . . Branchfinellites, 
A A. Antennae of the male devoid of serriform appendages. 

B, Frontal appendage of the male stalked, simple, projecting from the middle 

of the forehead . . . . ^ Bt^ranchinella, 

BB. Frontal appendage of the male stalked, divided into two, projecting from 
the middle of the forehead or from the vertex. 

C. All segments of the abdomen flattened, cercopods joined forming a 

rounded keel . . Thamnocepkaltts, 

CC. All segments of the abdomen cylindrical, cercopods always distinct. 

D. Endopodites of all the legs of similar structure . , . . BranehineUa, 
DD. Endopodites of the two anterior pairs of legs of different structure 
from the succeeding pairs Dmdrocephaius. 

Genus BRANOtiiNEHiA Sayce, 1902. 

Body of varying size; segments of the trunk with a smooth surface; seg- 
ments of the abdomeh in the male sometimes pointed at the posterior angles. 
Cercopods mobile, their margins setose. Head of the male with a stalked frontal 
appendage of varying structure and length. Antenna of the male with the basal 
segments distinct, apical segments usually falciform and unarmed. Apical seg- 
ment of the penis elongated, armed with denticles. 

This genus appears closely related to both Branchinellites and Bendro- 
eephalue. Five species occur in New South Wales. 

Key to apecies of Branchinetta, 

A. Frontal appendage in the male not exceeding the length of l^e basal segment 

of the antenna .. austraUensis. 

AA. Frontal appendage far exceeding the length of the antennae. 

B. Frontal appendage with numerous branches. frondosa. 

BB. Frontal appendage btramous. 

C. Second segment of the male antenna falciform. 

D. Rami of the frontal appendage armed with spines eyrensis. 

DD. Rami of the frontal appendage bearing rounded processes omcOa, 
OC. Second segment of the male antenna shaped like a foot . . proboseida, 

Bbanohxnella AUSTRALiENSis (Biehters). 

BraneMpua auatrdUenria Richters, Journal de Mus, Oodeffroy, xii., p. 43. — 
BroHehineUa amtralienaiB Sayce, 1902, p. 234, Plate xxv. 

This species has not hitherto been recorded in New South Wales. A number 
of fine specimens of both males and females were obliged by Dr. W. HUH at 
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Wagga* It has ai$o boon <'()]looto(] in the Paroo itiA^er and on Tiltajiroona Station 
it3 the Oobor district. 


Ttic Species has Ihh'k I'eoonlcd froin Queensland, 
and (kntral Australia. 


Victoria, South Ausirnlia 


fVliANtntlNKLIiA 


KVUK.ysis Sayre. 


PnM^. Roy. Soo. Vitd., xv., IJH)2, p. 239, Plate xxxi. 

A i'ew aptHumens ot tltis spo(i<‘s were collected in water holes on Goorimpa 
Station on th<f Paroo River. It has ntU Iw^en recorded previously i'rom New 
S<»uth Wales. The species was descrihiHl fVoin Hpe<'iinens collected in Gentra.1 
Australia. 

IbUNcii iMCi.LA oifXA'iA (Wdn. 


Hran(fhtnetna ornata Wolt*; Hranchinrifa tinmia Daday dr Dees, lOlt), ]». 2t>(>, 
Fig, 40. 

Matr, Uody gracel'nl, trunk (‘qual to the length <»r the abdomen without ll>e 
eercopotls or a little longer. Last segment of the abdomen eery much sliortei* 
tiiari the preceding segnmits, produced between the eei’eopods. (^nvopods Uj>e)‘' 
ing at the apex, comparatively short, about cfiiml to the i-onitiined length of the 
last two abdomimd .Hcginents, margins with long stdae. Vertical appendtige of 
the head with a /iafteind stalk, <lividi«g ink/ two at about half its length; 
brancia^s of the appttndage Ixjaring several rounded pioees-ses on both inner and 
outer margins, otherwise unnnncd. Antenmili!® com f)ara lively long, «*tmHiderfibly 
exocetling the length ol' tlie basal segJiient of the antennae. AiiUmnne unarmed 
except for two stntill (Aibereles on the |)aHal i'egment; ntucal segment tubdfoi'm, 
inwardly curved, pointed at the apex. Feet all of similar struetiire. Ixmgth, 12 
inm. 

Femub'. Hody very similar to tlic male. Antvnnules very much longer tlaui 
tile antennae* Antennae llattened, leaf -like, pointed at the apex, setose. Egg' 
sac fusiform, extending t\w lengtii of the first three segments of the abdomen. 

fHHttihniion, — This species has not hitherto been recorded in Auatralia. 
Bpocirnens were collected on Tiltagoona Station in tlie (lobar district. It has 
only ])rfn*iously been recorded f‘rom Africa. 


BRAKCfHiNKUiA FiiON DOSA, !i.sj). (Plate xxviii. ; PL xxilt., hgs. J-4,) 

Male (Fig. 1). Body robusl, length of the U’nnk far surpassing tliat of the 
abdomen without the cj^rcopods. Surface of the Hegments of both tniak and 
abdomen smooth and polislHul. Last segment of the abtlomen about half tbo 
length of the precoding segment, slightly produeod between tl>e oeroopods. Cerco- 
polls (Fig, 4) tapering towards the apex, directed towards each other; length 
alniost attaining the combined length of the lai^t four al)domiiial aegmetota^ setae 
long. Head (Fig» 3) comparatively large, rounded, a strong eomplieated ap* 
IHMidnge proceeding from the vertex; processes near the hose very ainall and in- 
eonepicuottS. Veri:i^t^a} ap{)endage ( Fig. 2) ^utaiked and flattened baeaHy ; the 
basal portion waiTOwing at each end and broad in the middle; two main branehek 
spring from tins basal portiim and these at omen divide agidn iht<> (!') 
strong branch on the inside which mnains undivided, {%) a strong branch which 
divides three and these again boar i^maJler laWal braneiM»8,f-(3) a . b^ 
which bears lateral branches towards tlie apex. whole, baa 

KN/appciW'ance iyid ns far as the fifth segtoent of the tninkv 
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oi’ tlic. biiHal portion am) tlio branolien ba*^ a wrinkled appoararuH^ ; the branfthea 
tne provided witJi and eurvo<l npiiie^. Anterinides small, filiform, not 

attftininjy: the lonfdfi of the first se^jp^ienfe of the antennae. Anlennai^ (B'ijf. 3) 
eonipoKod of two se^^'nierds, apioal Heg'rneut stronffly enrved and ptrovided with a 
row of stionjj: denludes. Exopo<UteK of all the legs of similar stnicture (Fig. 5)* 
Penis d) vcmifMised of two s<*^ients* the first very .«horf, the sevorul olon- 

tratetl, [vi'ovided with a serii s of stronj^ curved denticles along ti»c sides. length. 
18 ttmi. (-ohmr when alive ( ran s|m rent, cercopials a. vivid orangc-ecdonr, of* spirit 
specimens milky Avhitc. 

Ffonale (l^lide xxix., fig. 1), Similar to tiie nude in general structure. An- 
tennae (Fig. 2) flattened and leaf-like, produced apically inlo a narrow point. 
Kgg'Sac (Figs. 3 and 4) strongly built, seen lateniliy, triangular, la]»enng at tli<’ 
apex, with a protruding lip. Length, ’J50 mm. 

This spet'ies greatly rescmblcK the genus fhmflrocophttlus in tin* foj-m of iis 
frontal ajpamdage, but in (‘very other respect it appears to be a triu» BraHchineihi, 
the exopodites of the iegx all btdng of similar stnicture and the nuih‘ antennae 
d(oa>id of appendages. It is this species tliat is referr(*d to in Wbiteleggi^V 
list (1889, 318) as Chintcephalua sp. 

///s/rd>at/on.— K.i^AV. : Vnss. 


l)ttAK(’iiiNKM,A i*u<ou)scn> A, n.sp. (I*!ate xxix.. figs. 0-9; P). sxx., tigs. 13.) 

Male (Fig, o). Ihuly uuulerately robust; trunk almost (Mjual to tiie length 
of the alxloineu vvitiiont tlie laocopods;' all the segments with a smooth polwlied 
surfaei.'; last segment oi' tlie al)domeu shorter than ttip prceeding segments, not 
produ<‘iM| between the eereopttds. (^creopods (Fig. 9; long, tafiering towards tlu' 
produeed ajicx; wpial in length to tlu^ four pre<ic<ling segments combined, .Keta(' 
mi th<* margins very long and delicate. Head of moderate size, bearing an elon- 
gated, segmented apjauidage which branches tcnninally and whudi almost reaches 
the end (d' the abdomen; thi.s appendagt^ can be coiled u]) and, when in this 
position. d(K*H noPreiK*h the end of the nnienna; it is composed of about twenty 
segments bef(»re tin* bifurcation, the two branches of the latter broaden in the 
centre and taper apically ; they arc covered with small hairs and boaif several 
rows of spines along tlie inner edg(AH. Antennulcs filiform, slightly exceeding 
the lengtii of the first segment of the antennae. Antennae (Fig. 9) of very 
utiusuai structure for the genus, first segment broad and witlumt appendages, 
apical Hcgment shaped somewhat like a foot, the rpav’giniii of tbe api<jal portion 
flnely Kenated. Penis (Fig. 71 with an elongated apical segment, rounded at 
the apex and l>earifig rows of strong spines, Tjcngth, 14 mm. Colo\ir similar to 
that of the preceding species. 

Fmmle (Fig, ,1). Similar in size and general structure i<» the nude. An- 
tennae (Fig, 2) rtattened, leaf-likc, produced to a nafrow i>rojection apically. 
Egg^wttfv (Fig. 3) comparatively long and narrow^ extending the length of four 
segments* deeply bvlwd lit the apex. 

— N.S.W,: Buhbo, Marrr. and Bmldii Stations (Darling River). 
L " ' . . ■ , ; 

, , Suborder ConaltMtiriiaa. 

KodfV emdvwed by a Hi valve^L carapace. Eyes st^ssilc, either coaJes(^cnt or 

AntennuhiB Kmall , Anteoni^^^ organs of loci> 

motion, , One or two pam of in tlu^ tnale imidificd ns; clasping orgmu^ Tail 
ptec ;wmi>ressed, uanally 
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Key to famlies of Conchostraca\ 

A. Carapace with concentric lines of growth round a more or less prominent 


umbo Limnctdiidae. 

AA. Carapace spheroidal, without lines of growth lAmnetidae, 


Family LIMNADIIDAE. 

Carapfwe compressed, with a varying number of lines of growth. Head of 
medium size, showing little difference in the two sexes. Tail-piece well developed, 
forming two lamellae with varying armature. Legs numerous, endites short; 
first and second pairs in the male usually prehensile. 

Five genera occur in New South Wales. 

Key to genera of lAmnadiidaie. 

A. Dorsal organ present. 

B. 26-32 pairs of legs; dorsal margin of the carapace with spiny processes, 

IdtnnwIopBia, 

BB. About 18 pairs of legs, no spiny processes on the dorsal margin of the 
carapace. 

C. Umbones inconspicuous or absent, few lines of growth . . . Eulimnadia, 
CC. Umboneii large and prominent, numerous lines of growth ParaUmnadia. 
AA. Dorsal organ absent. 

B. First pair of legs only prehen.sile in the male: antennules simple 

Cyclestheria, 

BB, First two pairs of legs prehensile In the male; antennules lobed . Estheria* 

Genus Limnadopsis Spencer and Hall, 1896. 

Carapace ovate, compressed, narrower in the male than in the female; valves 
tliin and like parchment. Lines of growth distinct, prolonged dorsally to form a 
series of spines on the dorsal margin of the carapace. Dorsal organ present, 
26-32 pairs of legs, first two pairs prehensile in the male. 

Key to specdes of lAmnadopeis, 

A 30 or more pairs of legs present, 

B. Tail-piece armed with about fifty spines , aquirei. 


BB. Tail-piece wiHh not more than eighteen spines parvi$pinit». 

AA. 26 pairs of legs, 

B, Tail-piece with few spines of various sizes, carapace pitted .. tatei. 


BB. Tail-piece with small spines of uniform size, carapace pustulate . hrunneua. 

Limkadopsis birchii (Baird). 

Eattmia hirchU Baird, Proc, ZooL Soc. London, 1860, p. 392 . — Limnadopsis 
aquirei Spencer and Hall, 1896, p. 239, figs. 16-19. 

Diatfibuiion* — ^N.S.W,; Namoi River, Broken Hill. South Australia; Central 
Australia. 


LiMKADOfPSis PARvispiNus, n.sp. (Plate xxxii, figs. 1-7.) 

Male (Fig. 1). Carapace irregularly oval in outline, moderately compressed; 
dorsal margin forming almoBt a right angle with the anterior margin aqd m 
obtuse angle with the posterior margin; anterior margin straight, ventral margin 
evenly curved; dorsal margin depressed before the umbo, curving convexly ini* 
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mediately after the umbo. 12-14 well marked lines of growth; the carapace valves 
between the lines of growth smooth and polished. Processes on the dorsal margin 
of the carapace (Fig. 7) small and inoonspicuons, 6 or 6 present in the posterior 
portion. Head of moderate size (Pig. 3), rostrum long and triangular. An- 
tennules equal in length to the basal segment of the antennae. About thirty 
pairs of legs; first two pairs (Fig. 4) very much modified to form clasping 
organs. Tail-piece (Pig. 2) strongly built, end-olaws longer than the lamellae, 
provided with a series of spines along three-quarters of their length, the remain- 
ing portion being provided with hairs; free margins of the lamellae curved, 
bearing about eighteen spines of uniform size and a larger spine at each end. 
Length, 16 mm. Colour yellowish-green, transparent. 

Female (Pig. 5) slightly different from the male in the general shape of the 
carapace, the height being greater in proportion to the length; dorsal margin 
more evenly curved from the convexity behind the umbo to the posterior angle. 
Head larger than the male, but possessing a shorter and less conspicuou.s rostrum. 
Antennule shorter than in the male, not reaching the end of the basal segment 
of the antennae. Legs as in the male except that the first two pairs are not 
modified for clasping. Tail-picce (Pig. 6) with the freo margins less curved 
than in the male and the end-claws not so strongly armed. 

Distribution. — N.S.W. : Lake Cowal (Bland district), Mossgie]. 

Genus Paralimnadia Sars, 1896. 

Shell compressed, valves thin; lines of growth inconspicuous, very numerous; 
unibones large and prominent. Propagation sexual. 

This genus wa.s suggested by Sars in 1896 for the species known as EuUm- 
nadia stanleyana (King). It is closely allied to both Limnadia and EuUmnadda. 

Paralimnadu stanleyana (King). 

Limna^a stanley&na King, Proc. Roy. Soc. Van Diemen’s Land, 1855,. p. 
70. — Eulimnadia stanleyana Sai«, 1895, p. 10, Plate 2, figs. 1-12, Plate 3, figs. 
1 - 10 . 

Distribution. — N.S.W. : Coogee, Maroubra, Bondi. 

Genus Eulimnadia Packard, 1873. 

Carapace narrowly oval in lateral view, usually only 4 or 5 lines of growth. 
Flagella of the second antennae 9 — 10-segmented. 18-20 pairs of legs. 

Eulimnadia sokdida (King). 

Limnadia sordida King, Proc. Roy. Soe. Von Diemen^s Land, 1855, p. 70.— 
Eulimnadia rivolemis Brady, Proc, Zool. Soc. London, 1886, p. 87, fig. D. 

This species was very briefly des<;ribed by King and since he did not publish 
any figures, it was difficult to identify. Sars (1895, p. 17) suggested it might 
be synonymous with Paralimnadia stanleyana^ while Sayce (1902, p. 245) con- 
sidered that it was probably the same form as that described by Brady (1886, 
p. 87) as Eulifmadia rivolensis. The original specimen described is figured in 
King's manuscript and the drawings show without doubt that Sayce's opinion 
was correct. A detailed description of this species is given by Sayce (1902, p. 
245, Plate xxxii.) under the name of Eulinmad4a rivolensis Brady. 
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Distribution^ — N.S.W.: Hotuiiy tiay, Moore Park, NelnonV Bay, Myall Jjakes, 
Liwtiiore. Victoria; Souili Australia; (’Icntral Australia. 

Gtntus lilsTrjEici.v Ivuj>|k'11, 1 8.^)7. 

Carapace oval, 10 22 liues (*! growth usually very distinct. Doisai orgau 
absent. 24-28 pairs oi' Six species are ilesevibeO Irom Australia, throe 

of which occur in New South Wales. 

# 

Kcif to iiin^cieti of tisifteria. 

A. Tail-piece bearing numerous anal denticles. 

B. More than 20 lines uf grruvih p(wkar<ii. 

BB. Less than 20 lines of growth. 

C, Marginal area of the carapace with crowdeil et.n.ciiLri striae . elliptica. 

CC. Marginal area without any striae rubra. 

AA, Tail-piece with few (less than ten) anal denticles 

B. Dorsal margin forming a distinct angle with the posterior margin . tuirnii 

BB. Dorsal margin loining the. pc^sterior without any angle. 

C. Eyes confluent ... latruria. 

. Eyes separat *.: . . . . . , , . . . , {(ictyou. 

JvsTiiiauA CAOKAUiM Brady. 

Brady, Proe. Zool. Sim*. IauuIoh, I88ti, p. 85, fig. C. 

Thin appear** lo he the e.oimnoucst spceich ol* Dsfheriu in Australia, ami 
usually occurs in large numbers. An account oi: its development was given liy 
Sars in 1896 and a detailed diwiu'ipfion of tlie adult rorm in 1895 (p. 28* Plate 4. 
tigs, i-9, Plate 5, figs. 1-9). 

N.S.W. : lb)!, any, Hay, Dubbo, Traiigu. South Australia: 
Pentrnl Australia; V ietoila ; (jueon.sland* 

1 

* 

Ksthekia iJiTKAUiA Bradv. 

■ 

Proc. Zool. Sue, London, 188(i, p. 85, fig. B, 

fiJstheria lutraria is the Jargest species of the genus tiuu o<reurs in Austialni; 
it Inis not liitherto lH*cn lei-ordod in New South Wales. 

Specific ckuraeterh. C^urapnee, seen laterally, with a very straight dorsal 
rmirgin whieli meets tlu^ cujAcd posU»rior margin without any definite angle. 
Umbo small and pointed, sLtuatiui very close to the miterior end, dorsal margin 
sloping very obliquely from the umbo to the j>oMtcrior end. Anterior margin 
much broader Uian the jiosterior. Surface of the carapace with an average of 
fourteen lines of growtli, distinctly marked and bearing hinall hairs; surface be- 
iwiHHx the lines inurkul with an irregular reticulation. Tail-piece compmtively 
short, doi'sul margins of the Inuiellae deeply concave, about, ftvc small denticles; 
end-claws bearing feutliered setae along half their length* t^ength of fully grown 
s|>eeiinens atiaining 14 mm* 

Distribvihih — N.S.^V. ; Dubbo, Broken Hill. Bouth Australia; Central Aus- 
tralia. 

EHTtimA uinmA, n.sp. (Plate xxxii.* Eigs. 8-9.) 

Carapiice (Fig. 8), aeen laterally, irregularly oval in outline; dorsal margin 
forming a distinct obtuse angle with the posterior margin ; anterior margin 
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Inoiwil^' rotind+(l ; ixisltnioc niarf»in enrv«<l, narrower ilian the anterior. Umbojie.^ 
M.'vy pi^omitieTii, silaatcd fairly Jiir forward. Heen from above not vei’y tumid, 
ii route j width ovrari i))^ eonjjiderabiy in frfait ol iho raiddlo, anterior end broader 
than Uu* poatt^rior. Surfiure fcla* «;arapaet‘ marked by alanit 12 dislinet lines of 
virowtli which un^ ftrovided with short bristles; between the lini*s the surfae<‘ 
marked by an irn'j^pdar reti(mlatiou, no eoneentrie striae on the outer mari^^in. 
lioi'snl margin bearing tw<» or three small spines. A’alve.s of firm eonsisbmey 
and mixlerately thick. Head eotn para lively large, eyes conlluent, situatetl behind 
H soiru’vvlml round prttjecthm of the iiead. Last segments of the trunk with AveJl 
marked spines, situattHl on small projections. Tail-pit‘ct‘ (Kig. 9) well developetl. 
u strong pair t>r dtmticics and two smaller pairs occurring in front of the caudal 
setae; dorsal margin curved, l>earing a total mnniMU* i)f 18-20 pairs of denticles, 
last pair very large; erul claws strong^ hearing feathered setae along half (heii* 
length and very small hairs or hriH(l<\s ahmg the remaining half. (\}|o«r of •iv'itig' 
speeimons bright red to reddish-bnov u, LengVli, 0 mm. 

/ffs/r/hw/z/or/.- N.S.W , ; Maj in and Buddn Stations on ilu' l>arling Kiver and 
toKuiuipu Station on iJie Ihtroo. 

family LIMNETIDAK. 

(’arapaee spluM'oidnh without lines of growth. Head huge, lUit included in 
I he earapace, first jinir oi legs jU'ehensib* in tlm male, 'fail pi(*<‘e uudevehiped. 
( h 1 1 y » )tie gen us , / , / a/ t/ ct’hv. 

(lemis LiMxtrns Ji«»\eu. 

t hirapnce without uuil)nn(‘s; surface sinootln Head protluced into a large 
rostrum. Tail-piece unanru*d. 

Two species or<'ur in New South Wales. 

/v'n/ to spevivs of LimnHis. 

A. Rostrum in ti c female hreadiv rotinded .. iKtirleupavu. 

AA, Kostrinn in the female narrow, long, notched at each si<le tafei. 

i,il.M\K'ns AKVOUKAVAN A KiUg. 

* 

Proc. Hoy. Soc. \*an Diemerfs Land, 1855, p. 7d. 

p'i.‘maie. Caiupaci . seen laterally, of i!T(*guI|irly rounded shape, the greatest 
heig'lit not us long as the length and occurring in front of the middle. Seen 
from above, oval with tJie greatest widtl) in the middle; anterior and posterior 
<‘nds pointed, and of e(juai widtli. liostriim very broad and obtusely rounded at 
the eiul. Eyes of imxlernte mA\ ocellus alinoHt as large as the eyes. Twelv<‘ 
pairs of legs diminishing in si/.e }»osterioriy. Tail-piec/C vta*y small, ending in 
two rounded lobes, eiudi of which hears a tiny spir^le. Colour in the living 
luumal, jade giwn. Ixuigtii up to 7.5 mm. 

jVnlr, Very like the female in general form, except that the posterior end 
is nanwei*. Rostrum shorter than that of the female and transversely truncated 
at the tip. Ten pail's of legs, tiie tir.Hi of which are modifloil as grasping organs. 

— N.R.W. : Botany, Liverpool, Dextham Court, Hay, Myall Lakes, 
Pgroo River. It has also been recorded from Victoria. 

LiMK>m8 TATKr Brady. 

Proc, Zool. Ho(% London, 188fif p* 84, 

Female. Oaraiiatse, seen laterally, roimded, greatet height occurring con- 
sicleralilv in front f»f the middle. Seen from «h<tve oval, the greatest width be- 
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ing in the middle. Head comparatively larger than in the preceding species, 
rostrum produced, seen laterally, pointed at the apex; seen from in front, obtuse 
at the apex and with a well defined notch at each side. Legs similar to those 
of the preceding species. Colour in living specimens yellowish-green. Length 
up to 3 mm. 

Male, Rostrum elongated, transversely truncated at the apex, the terminal 
edge bearing a fringe of cilia. 

This species is more rarely found than the preceding one but is usually in 
large numbers when it occurs. 

Distribution. — N.S.W. : Sydney, Botany, Mai’oubra. Victoria; South Aus- 
tralia. 
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EXPLANATION OF PLATES XXAail.-XXXTL 


Plato xxviii. 

Branchinelia frondosa cf. 

Fig. 1. — Lateral viev\^ (x 15) ; Fig. 2. — Frontal apixmdage (x 28) ; Fig. 3. — ^^Heafl 
(x 20); Fig. 4. — Corcopods (x 20) ; Fig. 5. — First leg (x 100); Fig. O.— 
Penis {X 100). 

Plate xxix. 

Figs. 1-4 BrdncMnellu f random 9. 

Fig. 1. — Head (x 30); Fig. 2. — Antenna (x 35); Fig. 3. - Egg-sac (x 30) ; 
Fig. 4. — Egg-sac, lateral view (x 30). 

Figs. 5-9 Branchinelia prohoscida c?. 

Fig. 5. — Lateral view (x 15); Fig, 6.— (kreopods (x 30); JAg, 7. — Penis (x 60); 
Fig. 8. — First leg (x 150) ; Fig. 9. — Antenna (x 60). 


Plato XXX. 

Figs. 1-3 Branchinelia prohoscida 2. 

Fig. 1.— Head (x 16); Fig. 2. Antenna (x 30) ; Mg. 3.--Egg-sac (x 30). 

Figs. 4-7 Branchinecta tenms c?. 

Fig. 4. — Lateral view (x 10) ; Fig. 5.- Antenna (x 15) ; Fig. 6. — Cercopods 
(x 15); Fig. 7.— First leg (x 150). 

Plate xxxi. 

Branchinecta parooensis c?. 

Fig. 1, — Lateral view (x 6) ; Fig. 2. -Antenna (x 7) ; Fig. 3. — Cercopods (x 10) ; 
Fig. 4, — First leg (x 20). 

Plate xxxii. 

v,‘ 

Figs. 1-7 Limnadopsiis parvispinm. 

Pig. 1* — Lateral view cf (x 3) ; Fig. 2, — Tail-piece d (x 9) ; Fig. 3. — Head d 
(x 9) ; Fig. 4. — Modified leg d (x 12) ; Fig. 5. — Lateral view ? (x 3) ; Fig. 
6.™TaiLpiece 9 (x 9); Fig. 7.--Doraal margin (x 7), 

Figs. 8-9 Estheria rubra. 

Fig. 8. — Lateral view (x 10); Fig. 9.— Tail- piece (x 26). 
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NOTES ON AUSTKALIAN DIPTEKA. No. ii. 

By J. H. Mallooh. 

[R«ad 28th May, 1924 ] 

Family MUSCARIDAE. 

Subfamily ANTHOMYIINAE. 

Oenus Hvlkmyta Robiiieau-Desvoidy. 

This genus is most abundantly represented in the northern hemisphere and 
especially in Europe and the northern and mountainous sections of North 
Ajtnerica, Africa and South America have so far produced very few represen- 
tatives of the genus and only 3 are known to me m occurring in Australia, one 
of these, ciUcrura Hondani, being of world- wide distribution. 

It is possible that collecting in forested mountainous sections may yet pro- 
duce more Australian apecitts, though those already known will probably be found 
to be associated with cultivated crops, wiiich is certainly the caj^e with cilicrura. 

I present herein a key for the id cnt ideation of the three species known to 
me. Failure to assoiuato one of the species with any already described has com- 
pelled me to describe it as new. The type and allotype specimens will be re- 
turned to Dr. E. W. Ferguson. 

The complete sixth wing-vein, presence of a bristle at base of bind meta- 
tarsus on its ventral surface, and of fine sparse soft hairs on the ventral surface 
of sctttellum will serve to diatinguisli the genus from its allies in Australia. The 
thorax has 2 + 3 dorsocentral bristles, the first posterior cell of wings is very 
slightly narrowed at apex, and the lower calyptra is smaller than the upper. 

K^y to AusimUan species of Jlylemfie^ 

1. Wing with conspicuous black spots as follows: at af)ex of first vein, junction of 

second and third veins, on fourth vein at base of discal cell, and on both 
extremities of both cross-veins ; thorax with three broad brown vittae, the 

median one ei^ending over scutcllum . . ♦ . deceptim Malloch. 

Wing without black spots; thorax not, or indistinctly, vitiate ..2 

2. Hind tibiae of male with a scries of erect setulose hairs on posteroventml 

surface from base to apex, which are as long as diameter of tibia; hind 
femur in same sex with some strong bristles on apical half of anteroventral 
surface, the posteroventral surface unarmed, fore tibia with a stout ettrved 
blunt- tipped spur at apex on posterior side; hind tibia in both sexes with 
about six snterodorsal bristles of irregular lengths: prealaf bristle dis- 
tinct . eiUcrtsra Bondani* 

Hind tibia in male without erect posteroventral hairs, femur with long fine 
bristles on entire length of anteroventral aurface, th« tips of which are 
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very fine, and a series of similar but weaker bristles on postero ventral 
surface, which do not extend to apex, fore tibia with, a short sharp-tipped 
straight bristle at api:x on posterior bide; both sexes with two or three 

anterodorsal and tw^o po&terodorsal bristles: prealar bristle absent 

urbanay n.sp. 

IlYLKAtYU DECKTOVA Mallocll. 

I have seen a large spries of speeimeiis of this species from Tlliiwarra and 
Botany Bay, N.S.W., sent to me by Dr. C. F. Baker, Philippine Islands. Origin- 
ally dCvScribed from New Zealand, Sydney, N.8.W., and Adelaide, S.A. 

Readily distinguished from its allies by the spotted wings. Ltmglh, 4-5 mm. 

r 

Hvlkmyia ctlicbuba Bondani. 

I have hilt two females of this species before me from Australia. It has 
been recorded also by Stein. The species is very widely distributed, the larvae 
feeding in the sprouting seeds of maize, beans, etc. Same size as last species. 

Hylemyia urbana, n.sp. 

Male and female. — Black, densely covered with brownish-grey pruinescencc. 
Thorax faintly or not at all vittate with brown. Abdomen with a series of dark 
spots in middle of dorsum, which are rather indistinct in male and sometimes 
absent in female. Interfrontalia on female rufous in front, darker above. Legs 
black. Wings hyaline. Cal 3 Tptrae whitish. Halteres yellow. 

Mate. — Frons linear above; arista pubescent; parafocial about as wi<lc as 
third antennal segment, and narrower than height of cheek. Thorax with a 
sparse double row of presuturai hairs and no prealar bristle. Abdomen de- 
pressed, as in cUi crura, none of the segments with abnormal armature. Fore 
tibia with one or two posterior and one onterodorsel setula beyond middle; mid 
tibia with one anteroventral, one anterodorsal, one or two posterodorsal, and 
two posteroventral bristles; hind femur as described in key; hind tibia with two 
or three anterodorsal, two posterodorsal, and from two to four anteroventral 
bristles, the last very short. First posterior cell of wings slightly narrowed 
apioally; costal thorns both distinct. 

Female. — Frons fully one-third of the head width, with a pair of cruciate 
interfrontal bristles. Tibiae as in male, but the hind femur with sparse antcro- 
ventrai bristles which do not extend to base, and the posteroventral surface bare* 

Length, 4 mm^ 

Type, male, allotype, eight mole, and one female paratypes, Sydney. 

One female from Sydney has three posterodorsal and two anterodorsal 
bristles and may represent another species, but more material is necessary to 
i^arrant a decision. 

Subfamily PHAONIINAB. 

It is becoming more and more difficult to separate the so-called families 
Mttscidae and Anthomyiidae of authors, and it is evident to me that, while 
within any one of the larger faunal regions of the world it is not impossible to 
designate characters which will serve for that purpose, it is impossible to make 
these or any other set of characters apply to the whole complex when the whole 
world’s fauna is considered. I have in fact dropped the famOy Anthomyiidae 
In preference to MuscAridae or Muscidae in all of my recent papers, using sub- 
family groups of which Muscinae or Muscarinae will form one. 

The separation of Phaoniinoe and Muscarinae is difficult, and it may be 
necessary yet to consider these groups ba forming one subfamily as the limits 
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are very difficult to arrive at. There are, however, in the former, ''no species 
which have the fourth vein of the wings angularly bent forward at or before 
the middle of its last section as in typical Mmca^ the bend when present oc- 
curring beyond the middle, and the lower calyptra in Muscarinae is almost in- 
variably noticeably truncate at apex, while in the other group it is narrower 
and more distinctly rounded, with its inner posterior angle well separated from 

the anterior lat(*ral angle of scuiellum, Mdiich is not the case in Muacarintui. 

* 

Dichaetomyu AKKAa^A Stein. 

Male and female.— Fulvous yellow, distinctly shining. Frons black, with 
white pruinescence, interfroutalia paler, brownish iif female; antennae and palpi 
yellow, third segment of former whitish pruinescent in male, a little darkened 
in female. Thorax with three whitish pruinescent vittae on dorsum, giving it 
the appearance of being quadrivittate with rufous yellow. Apex of abdomen in 
male more or less infuscated. Legs entirely tawn,y yellow. Wings, calyptrae 
and haltores yellowish. 

Male. — Eyes bore; frons over twice as wide as third antennal segment, 
orbits distinct, each with six or seven bristles, the upper three or four curved 
backward; parafaeial eliminated below when head is seen from the side; cheek 
narrow; longest hairs on arista about twice as long as width of third antennal 
segment. Thorax with 2 + 4 dorsocentral bristles; prealar short; hypopleura 
hairy below spiracle. Fore tibia with one long fine posterior bristle at middle; 
mid femur normal; mid tibia with rather dense black hairs on ventral surface 
that are longer than diameter of tibia, and two long fine posterior bristles; hind 
femora swollen from near base, at base of swollen part, about one-fourth from 
base of femur, on ventral surface with a dense clump of short black downwardly 
directed bristles, the apices of which are flexed towards apex of femur, a very 
long strong thorn at one-third from apex on same surface, which is as long as 
from its base to apex of femur, sloped towards base of femur, and curved at 
tip, some of the anterior bristles also strong; hind tibia slightly curved, with one 
anterodorsal median bristle and some flne black antero ventral and posterodor&al 
hairs or setulae. Wings normal. 

Female. — Frons nearly one-third of the head width, upper two orbitals on 
each side backwardly directed. Fore tibia with one anterodorsal and one pos- 
terior median bristle; mid tibia with or without a short anterodorsal bristle, with 
two bristles and some short setulae on posterior side; hind femur with one or 
two strong preapical anteroventral bristles; hind tibia with two anterodorsal, 
two or three anteroventral bristles and a few posterodorsal setulae. Otherwise 
as male. * 

Length, 7 mm. 

Originally described from an unrecorded locality in a key which does not 
give sufi^cient data to make the identification of the species absolutely certain, 
but, owing to the fact that I have what is evidently the same species from the 
Philippines, I accept the name for this species even should Stein’s name be 
considered a mmen nudum. I suspect that M^/diaea* rigidiseta Stein, described 
from New Guinea, is merely this species, the type having but three peurs of 
postsutural dorsoeentrals and the abdomen with black spots. 1 have one stteb 
specimen from Queensland before me now, 

LocoKries.— Qlenreagh, N.S.W., February 1, 1923, Coramba^Dorrigo Bd-, 
1,000 feet, January 31, 1923; Eidsvold, Queensland. 
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Phaonia iJMBRiNKRvis Stein. 

Male and female. — Black, slightly shining, with drab-<!oloured dusting. 
Mesonotum, when seen from behind, with four narrow black vittae. Abdomen, 
when viewed fnnn behind, with an elongate black spot on each tergite, forming 
an interrupted central vitta, less noticeable in female. Legs black. Wings 
slightly smoky, both cross-veins broadly black. Calyptrae greyisb. Knobs of 
halteres fuscous, 

Male. — Eyes almost bare; narrowest part of frons about one-eighth of the 
head width, orbits linear, with long setulae on anterior half; parafacials silvery, 
nearly as wide as third antennal segment; cheek one-third as high as eye; arista 
sparsely plumose, the longest hairs os long as width of third antennal segment; 
palpi normal, slender. Thorax with dorsoeentrals 2 4-3; prealar absent; both 
intra-alars long; acrostielials m two series, three pairs in front of suture, one 
pair cor]S)>icuous; sternopleurals 1:2; bypopleura bare. Abdomen elongate ovate; 
basal sternite bare, fifth with a deep rounded posterior emargi nation. Fore tibia 
without a median posterior bristle; mid tibia with two posterior bristles; bind 
femur with a complete anteroventral and posteroventral seriee of bristles, the 
latter the weaker; hind tibia with two anterodorsal and three or four antero- 
ventral bristles, the calcar of moderate length. Both costal thorns distinct; 
venation normal. 

Female. — Differs from the male in having the frons about one-third of the 
head width, one upper orbital di reacted backward, hind femur without postero- 
ventral bristles. 

Length, 3.5-5 mm. 

Originally described from one immature male from Botany Bay. 1 have 
before me a male from Sydney, July 15, 1923, and a female also from there, 
October 8, 1922. 

Phaonia feegtjsoni, n.sp. 

Male. — Black, slightly shining. Thorax and abdomen rather densely grey 
pruineacent, the former with four broad black vittae, the latter with a dorso- 
central black stripe which tapers apically. Legs black. Wings hyaline. Calyp- 
trae gray, margins and fringes black, Halteres black. 

Eyes densely haired; frons about one-ninth of the head width, orbits linear, 
setulose on their entire length, strongly so anteriorly; antennae missing in type; 
parafacial broad, over half as wide as height of cheek, the latter about one-fourth 
as high as eye. Thorax with 2 -h 3 dorsoeentrals, two pairs of closely placed 
fine presutural acrostichals, the prealar short, scutellura normal, bypopleura ban*, 
sternopleurals 1:2. Abdomen elongate-ovate, basal sternite bare or almost so. 
Fore tibia unarmed at middle; fore tarsus without erect sensory hairs; mid 
tibia with two posterior bristles; hind femur with a mties of fine closely })laced 
bristles on entire length of anteroventral surface, longer apically; hind tibia 
with four or five irregular anterodorsal bristles, the anteroventral surfac^e with 
a series of long setulae, and the posterodorsal bristle rather short. Wing normal, 
outer cross-vein much curved. 

• Length, 11 mm. 

Type, Mill, Allyn River, December 18, 1922 (Goldfinch), 

The foregoing are the only two species which are definitely known as belong- 
ing to this genus from Australia. Stein has doubtfully referred stupids Walker 
here, but it may readily be separated from either, if it really is a Phaonia, by 
the reddish femora and tibiae, bluish abdomen, and the presence of four pairs 
of postsuturaJ doxBocentrrin. 
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As ip tlic clise of Hylemy^ia, tins genus is most abundantly represented in 
Europe and North Atneriea^ there being eomparatively few species in South 
America^ about half a dozen i)i Africa and none so far as 1 Imow in New 
Zealand* There are about 50 in North America, some of which (E>eeur also in 
Eui'ope, where there aro about the same number. 

Some of the larvae <x!cur under bark of fallen trees, and one is parasitic. 


Genus Hklika Robincau-Desvoidy. 

The species which I have referred to IMina from Australia fall into several 
more or less well marked groups, but in most eases these groups are slightly 
different from those found in Europe and North America. The spt'cies related 
to addita Walker are in many respects similar to the dupUcata group found in 
these regions, but tiiere are rather dense hairs on the eyes, which are not found 
as a rule in the European species which possess four sternopleural bristles. I 
note that there is a very decided tendency in the Australian and New Zealand 
speciefi of some genera in this family to have the eyes hairy, whereas in other 
regions the allies of these species do not have the hairs or they are very in- 
distinct. 

Europe does not furnish any blue or green species of this genus, while 
there are many such spe<?ies in xiustralia. The presence of fine hairs upon the 
hypopleura is a character which has been considered of sufficient importance to 
use as* a differentiating character for the families Muscidao and Anthoxnyiidae 
by recent authors, but in many species of Anthomyiidae there are quite evident 
hairs on the hypopleura and, in some eases, I have concluded thaU they may he 
absent or present even in the same species. It is pertinent to note that some 
of the blue species referred to have these hairs and others do not, a condition 
which is found also in the other groups to some extent. 

Possibly future workers on the fam^y will arrive at a means of classification 
which will take into consideration tbe immature stages and biology while Unking 
these up with characters which are not ■ as yet evident to us and ao arrive at a 
better understanding of the relationships of the groups. However, in the mean- 
time, we must perfora'! rely upon characters which appear to associate rather 
diverse forms together and, under existing circumstances, there appears to be no 
recourse other than to adopt for the AustraUan species the generic name above 
used: 

As limited here we have species which possess tbe following characters: 
Sixth wing- vein incomplete, not extending to margin of wing; hind tibia without 
a strong bristle beyond middle on posterodorsal surface; lower calyptra much 
larger than upper; wing veins bare, fourth not appreciably bent forward apically; 
fore femur not tliomed at apex below in male; cruciate frontal bristles absent 
in female. 

Hklika oalyptrata, n.sp. 

Male. — Head black, parafaciols silvery. Thorax black, with distinct white 
pruinescence and quadrivittate, Abdomen greeniah-blue, with conspicuous whitish 
pruinescence, the sides of dorsum slightly checkered. black. Wings rather 

notieeably brownish along costa, especially in subcostal eell and at inner cross- 
vein, Calyptrae white, margin of lower one yellowish. Knob of halteres fuscous. 

Eyes distinctly hairy; narrowest part of frons narrower than third antennal 
segment; arista plumose; cheek twice as high m width of third antennal segmmit 
Thorax with 2 + 3 dorsocentrals ; prealar very short; strong presutural aero- 
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stiohalft absent; some fine hairs ijelow metathoracie spiracle. Basal abdominal 
sternite' bare, l^ore tibia without a median posterior bristle; mid tibia with two 
posterior bristles ; hind femur with rather short bristles on apical half of antero- 
ventral surface and a series of short setulo&e hairs on posteroventral ; hind tibia 
with two anterodorsal and one very short anteroventral bristle. Outer cross- 
vein curved, at about its own length from inner. Lower calyplra narrower than 
usual. 

Female.—Similar to male, the eyes with very short hairs and the wing-veins 
ratlier noticeably yellowish margined, the outer cross-vein as distinctly so as the 
inner. 

Length, 6-(J.6 mm. 

Type, male, Austinmer, N.B.W., December 19, 1921. Allotype, Sydney, 
October 29, 1922. 

ILslika flavofusoa, n.sp. 

Female. — Head black, wdth grayish pruinasconce. Thorax reddish-yellow, 
with a poorly defined doraocentral fuscA)us vitta. Abdomen bi’ownish fuscous, 
with grayish pruinescence, the anterior lateral angk^s of tergites more or kiss 
flavous. Legs reddish-yellow, tarsi black. Wings, calyptrae, and halteres 
yellowish. 

Eyes bare; frons a little less than one-third of the head width, orbits narrow, 
two upper bristles on each side ctirved backward; arista plumose. Dorsoeentrals 
2 + 3 ; one or two pairs of short widely separated prosutural ocrostiehals present 
besides the short hairs; hypopleura bare; prealar very short. Fore tibia without 
a median pf*aterior bristle; mid tibia with two posterior bristles; hind femur with 
about three anteroventral bristles on apical third; hind tibia with one antero- 
dorsal and one anteroventral bristle. Venation normal, last section of fourth 
vein about 1.6 as long as preceding section. 

Length, 6-6 mm. 

Type, Sydney, July 21, 1923. Paratype, Sydney, May 19, 1923. 

Hklika imitathix, n.sp. 

Female. — Head black, face, cheeks, and orbits whitish pniinescent, inter- 
frontalia black, when seen from in front white priiincBcent; basal two antennal 
segments tawny, third black; palpi tawny, infuacated apically. Thorax tawny, 
centre of disc with a broad poorly defined fuscous vitta, the usual 4 vittae reddish- 
brown but noi: very distinct; scutcllurn darker at base; a fuscous spot on upper 
anterior part of pteropleura; postnotum dark in centre. Abdomen fuscous, 
densely pruinescent, the dorsum checkered. Legs tawny, tarsi black. Wings 
grayish hyaline, both cross- veins rather broadly clouded, Calyptrae and halt^i'^^s 

yellowish. ^ 

Eyes sparsely hairy; frons normal; arista with very short hairs; cheek 
about twice as high as widtli of third antennal segment; palpi nonnal; pro- 
boscis much stouter than usual. Thorax with 2 -f 4 dorsoeentrals and at least 
one pair of strong closely placed presutural acrostichals; prealar short but dia- 
tinet; both intra-alars strong; atemopleurals 1:2. Abdomen normal. Fore tibia 
with a posterior median, bristle; mid femur with about three ventral bristles at 
base; mid tibia witli three posterior bristles; hind femur witli two or three pro- 
apical anteroventral bristles; hind tibia with two anterodorsal and two to four 
anteroventral bristle^. Outer cross-vein straight; .ftiat posterior cell slightly 
widened apieally; both cofetal thorns distinct. 
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Length, 7 mm. 

Type, Lome, Victoria, October 23, 1918 {F. E. Wilson). 


Limnophora opacxfronb, n,8p. 

Female. — Head black, opaque, with dense white pruineseenee on iace, cheeks, 
and orbits, occiput lavender-gray pruinescent except in centre where it is brown j 
interfrontalia when seen from in front whitish, from the side brown in middle 
and black on sides. Mesonotum and pleura lavender-gray pruinescent, the 
former with five dark brown vittac, the pleura dark brown on upper margin; 
scutelium dark browm. Visible tergites 1 to 3 each with a i>air of very large 
transverse fuscous brown spots which are narrowly separated in middle and ex- 
tend entirely across dorsum at posterior margin leaving only a transverse gray 
pniinescent area on each side anteriorly; fourth tergitc with a large irregular 
central mark of same colour. Legs black, with grayish pruineseence. Wings 
clear. Oalyptrae white. Haltcres yellow. 

Eyes almost bare; frons one-fourth of the head width; each orbit with two 
recurved upper bristles; face concave; cheek higher than width of third antennal 
segment; arista very shortly pubescent; palpi slightly broadened. Thorax with 
2 “h 4 dorsocentrals; both intra-alars distinct; sternopleurals 1:1 or 0:1. AbdO' 
men without genital thorns. Fore tibia without a median posterior bristle; mid 
tibia with one posterior bristle; hind femur with one preapical antcroventral 
bristle; hind tibia with one anterodorsal bristle. First posterior cell of wing 
hardly narrowed apically; last section of fourth vein about 2.5 as long as pre- 
ceding section; outer cross-vein curved, slightly deflected towards base of wing 
at upper margin, and at its own length from inner. 

Length, 5 mm. 

Type, Coramba-Dorrigo Hd., 1,000 feet, N.S.W., January 31, 1923. 


LiMNOPHOItA NIOHIORBITALIS, U.Sp. 

Female. — Similar to o pad from. Differs in having the entire frons includ- 
ing orbits opaque black when seen from the side; the face silvery; mesonotum 
with the vittae fused so that only the lateral margins are pale gray pruinescent; 
and the bla<ik abdominal sp(»ts are not separated in middle. 

The species is more slender and even leas strongly bristled than is opact- 
frons. Thoracic dorsoeentrals 2 + 3. Bristles of legs as in last species, but the 
hind femur in type has no preapical anteroventral bristle. Wings narrower than 
in opacifronsj but in other respects similar, except that the outer cross-vein is 
directed slightly towards apex instead of base of wing at its upper extremity. 
In both species the sehilae at ba^e of third wing-vein are very fine and short. 

Length, 4 mm. 

Tyjic, same aa last species. 

Limnophoiu obthontsxtra, n.sp. 

Male.— "Head Vxlack, with silvery pruineseence, that on interfrontalia visible 
only when seen from in front, Thorax shining black, densely wliitisU pruinescent 
on dorsum except on two large hubquadi’ate marks in front of suture and a 
broad transverse mark behind suture which shows traces of divided vittae along 
its posterior margin w‘hen seen from behind; scutelium gray pruinescent at apex; 
Abdomen with basal tergite entirely black, a pair of large subtnangular fuscous 
spots on second and another on third visible tergites, fourth with a less distinct 
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central brownish mark. black. Wings hyaline. Calyptrac white. Halteres 

yellow. 

Eye^ bare; frons one-tliird ot the bead w'idth; face concave in profile, vi- 
bris.sal angle not projecting i>eyond level of base of antennae; cheek not as wide 
as third ant(*nnal segrumt; pararaeia) linear in middle; arista pubescent, thick- 
ened on basal half, haidly hmger than antenna. Thorax with 2 + ,'1 dorsoi'eiitrals; 
rnesonotal hairs rather strong. Abdomen elongate ovate; hyf>opygium small. 
Fore tibia unarmed at middle; mid femur witli two or three posterovcutral 
bristles near base; mid tibia with two jiosterior bristles; “hind lemur with two 
strong preapicnl antcroventral bristles; hind tibia with one anterndorsal and one 
ant( roveiitral bristle. First posterior cell not narrowed at apex; inner cross- 
vein but little beyond middh* of discal cell; outer cross-vein straight, at not more 
tiiun half its own huiglh from apex of fifth; last section of fourtii \i*in not 
over 1.5 as J(jng as })rectMling section. 

Female." Nimilar to male, arista longer, abdomen pointed a( apex. 

Ijenglb, 3 mm. 

Type, Helaringar, N.S.W., May 31, 192.3. Allotype, Fish River, N.S.W,, 
March 25, 192.3. 

This s])ccies belongs to the iriangnla group, in which the eyes are widely 
separated in tlu* male, Tbevt‘ are sonH> elosely relalt'd species in Formosa and 
elsewhere in the Orient, sorne of which have yet to be described, tboiigh they were 
included in a key to oriental species published by Stein some years ago. 

f 

Genus Athertgona Rondani. 

This genus has usually be(Mi. plneed in the subfamily CoerioHiinae but it be- 
longs without doubt in the Fhaoniinae, thougli an aberrant group. 

AthKRIGONA TiniKETA, D.Sp. 

Male. — Testaceous yellow, sub()j)uque. Third antennal segment and arista 
fuscous browui ; palpi yellow; interfrontalia orange; frontal orbits whitish pruin- 
eseent; occipttt dark gray on upper half, with yellowish pruinescenee. Disc of 
mesonotum, scutellum and metanotum fuscous, densely gray pruiti eseent ; humeral 
angles broadly yellowish, mesonotum with a faint brown central vitta,. Abdomen 
with a browmish mark in cotitre of first visible tergite and a pair of large elon- 
gate black spots on second and third. Legs yellow, basea of fore tarsi darker. 
Wings hyaline. CiUyptrae and lialteres yellow. 

Arista almost bare, moderately thickened on more than the basal half; palpi 
short, and stout, with three or four short black bristles at base of eoed) on their 
outer sides, the apical hairs pale. Thorax normal. Abdomen normal, first and 
second visible tergites equal, third about half as long second ; liypopygial pro- 
minence short, with a slender process on each side directed backward and tapered 
a little at tips, and below the level of these, which are separated by a distance 
about equal to their length, there is an almost indistinguishable wart or short 
process in centre. Fore tarsus with a few short erect fine hairs along the an- 
terior side of basal segment and one or more similar hairs at apices of the other 
segments, which are about as long as the diameter of the segments; fore tibia 
with about eight long black hairs on apical half of ventral surfaces, the longest 
of which are as long as basal segment of fore tarsus; fore femur normal for the 
typical group; mid and hind legs as in genotype. Inner cross- vein at about two- 
fifths from base of dbcal cell; first posterior cell not noticeably narrowed at 
apex; outer cross-vein erect. 
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Length, 3 mm. 

Type, Sydney, April 2, 1923 (Mackerras). 

There is no other species of the genua bo far described which has the fore 
tibia as in this one. Several Indian and African species have fine hairs on the 
fore tarsi in the males. These imirs are not present in the females. 

Subfamily PAMNIINAE. 

Genus Euryomma Stein. 

This genus may be distinguished from Fannia by the widely separated eyes 
of the male, the frons being one-third of the head width. There is but one 
strong presutural dorsocentral bristle instead of two and the prealar bristle is 
not duplicated. 

The presence of one or two setulose liairs on hind coxa above base of femur, 
the abbreviated sixth and seventh wing-veins with the seventh hmgest and curved 
round the apex of sixth, and the fact that the two upper orbital bristles on each 
side of frons are directed outward over eyes, will separate the genus from others 
occurring in Australia. 

Ettkyomha perbgbintjm Meigcn. 

Black, densely yellowish-gray pruinesccnt. Basal two antennal segments, 
palpi, legs except tarsi, and the abdomen tawny yellow; third antennal segment 
and tarsi black. ^ 

Arista almost bare. Postsutural dorsocentrals 3 pairs, the anterior one short. 
Fore tibia with a very short anterodorsal setula beyond middle; mid tibia with 
one antoodorsal and one postero<lorsal bristle; hind femur with two strong pre- 
apical anteroventral bristles; hind tibia with one anteroventral, one anterodorsal 
and one posterodorsal bristle close to middle. I^wer calyptra hardly protruded. 

Length, 2,6-3.6 mm. 

One female, Sydney, July 26, 1923. 

A cosmopolitan species. Probably the larva lives in decaying vegetable 
matter. 
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EUCALYPTS OF THE BLUE MOUNTAINS AND THEIR DEFINED 

AREAS. 

By E. C. Chisholm, M.B., Ch.M. 

[Read 28th Uay, 1924.] 

In traveiliug on foot acroHs the Blue Mountains from Lapstone Hill to 
Clarence, and by car to Mouiit Wilson, where I spent the best part of two days 
on two separate occasions, and taking a day at different places, I have ejf- 
tleavoured to locate different species of Euoalypta and define their boundaries. 
In doing this 1 must acknowledge great help from the paper of J. 11. Maiden 
and H. H. Cambiige, “Eiicalypts of the Blue Mountains/^ (These Proc., 1905, p. 
190), which enabled me to locate most of the species with comparative ease. 
Two species they mention, viz., E. macrorrhyncha and E, mfflliodora, I have noij 
been able to find, j)robHbly because our routes differed after Mount Victoria, 
they going by way of Hartley and Bowenfels, whereas I went by way of the 
main western line to Clarence. With Mr. W. F. Blakely^s assistance I \vas able 
to add three (Nos. 10, 20, 30 below) near Blaxland, new records for the mountains, 
though he deserves tiit^ ermlit for tlm discovery. I have extended the range of 
several others. Both Mr. Blakely and I failed to find E. notahiUs about Blax- 
land, although GJenbrook is its type locality (February, 1923). E, Dedrympleam 
is recorded for the first time from the Blue Mountains. 

/ 

EucedyptH found on the Blue Mountains. 

1. E. Moorei Maiden and Cambage. — Found from half a mile south of 
Nellie's Gkn, Katooinba, and near Minne-ha-ha Falls on the north of the rail- 
way to between Hartley Vale railway station and Bell. 

2. E. eoriacea A. Cunn. — A few trees, between Newiics Junction and 

* 

Clarence. 

3. E. coriacm variety. — A Mallee type of tree with narrow leaves found in 
quantity between Newnes Junction and Clarence, being seen right up to Newnes 
Junction platform. This is an interesting form.. ^ 

4. E. radiata Sieb.— From Lawson, on the north side of the railway in 
gully near Frederica Falls, right through to Mount Wilson and Clarence. 

5. E. fastiyatd Deane and Maiden. — ^From bottom of Wentworth Falls in 
the Jandeson Valley and along the Federal Pass from “The Tables” at Ijeura, 
some distance towards Katoomba, at any rate to un<{^ “The Throe Sisters” and 
again at Clarence. This becomes a very fine tree in the Jamieson Valley, in 
great contrast to those found at Clarence, which were of poor growth. 

6. E. diijes Schau.— -I first came across this at Mount Victoria, on the 
south-west side of the railway in the catchment area of the reservoir, and again 

at Clarence, also at Katoomba, 

^ ■** 

7. E. Blatlandi Maiden and Cambage. — ^From Katoomba right through to 
Clarence, tdways on top of the range or just below. 

8. E* eugmioid^s Sicb. — From Dapstone right through to Clarence, though 
I have not recorded it for Bladcheath. This is the commonest Stringybark on 
the Mottntaina. 

9. j®, Uguetrinu DC. — This dwarf form found at W^twprth Falls on top 
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of the range, but it seems to have a limited area here. Common on King^s 
Tableland, 

10. E, agglonierata Maiden. — Found l>y Mr. W, P. Blakely and myself 
near Warrimoo, about 3 miles west of Blaxland, and apparently not very 
numerous, 

11, E. piperita 8m. — Found right through from Lapstone to Clarenee. One 
of the commonest EucjiJypis. 

12, E. strlcta^ Sieb. - From WentwortJi Falls to Clarence and on the road 
to Mount Wilson from Bell Found, mostly on the edge of the escarpment or 
in other exposed places, 

13. E. altior Deane and Maiden {“ oreadea Baker and Smith). — From 
Lawson to Bell. 

* 14. E. micrantha DC. — From Lapstone in pot(*he8 right through to Clar- 

ence, though I did not And it at Bpringwood. 

15. F. Sieheriana F.v.M.— First seen in the neighbourhood of Lawson and 
right on to Clarence. 

1(1. E, Comidefiiana Maiden.-— First seen near 40-mile stone on main wes- 
tern road, about a mile west t)t‘ Blaxland, and also at Springw'ood, where it is 
fairly nuinerouH, 

17. F. juirhiculafa Sm.— Found on Lapstone side of Blaxland, about half a 
mile ea.st of the latter. 

18. E, erehra F.v.M. — On Lapstone Hill and about Glenlmook. 

19. E, siderophloia Bo nth. — On Lapstone side of Blaxland. There is a 
nan'ow belt of these three Tronbnrks (Nos. 17-19) .i^st here, and this is the 
furthest limit west on the Mountains. 

20. F. HquamoHa Deane and Maideti. — In company with Mr. W. F. Blakely, 
a few trees were Tjoticed about the 41-mile stone on main westeni road, about 
2 miles west of Blaxland, 

21. E, ruhida Deane and Maiden. — Only seen at Mount Vietoria in reservoir 
gully, and Katooml)a, noi-th of railway. 

22. E. macuhsa Baker and Smith. — First seen at Wentworth Falls, 2 miles 
east of the station, and all the way to Clarence. 

23. E, Dalrympleana Maiden. — At Mount Victoria in reservoir gully, where 
they Avere fairly numerous, and at Clarence. This species seems to prefer the 
valleys to the liigher grouml. The affinity of this with E. ruhida seems to be 
close. Found at Katooruba also, atid at Blackheath. 

24. B. gonioealpr F.v.M. — Seen at Lawson, Wentworth Falls, Katoomba 
and Mount Wilson; mostly seen a little way down the valleys. Also found at 
Blackheath. 

25. E, eheopkora F.v.M. — From Wentworth Falls to Mount Vietoria, 
though T did not find it at Blackheath, and nowhere in any number. 

26. E. inmnalis Labill. — T only came across this at Mount Wilson, where 
it forms splendid trees, very upright and tall, branching high, and large in 
diameter at the butt. 

27. E. Bauerleni F.v.M. — Only found at Wentworth Falls on the National 
Pass, in the valley and under “Inspiration Point" on Lindeman^s Pass. It is 
very restricted in distribution, 

28. E. Deanei Maiden. — Found at {Ipringwood at the heads of the gullies. 
Isolated trees on the top at Lawson. One raediium-siaed tree close to the railway 
line on the north side about li miles east of Wentworth Falls railway station. 
They were plentiful from Wentworth Falls to under the “Three Sisters," 
Katoomba, in the Jamieson Valley. These latter were very fine trees. 

29. punctata DC. — ^From Lapstone to Bpringwood on the top of the 



BY E, 0. CHISHOLM. 


149 


range and in valley. At Wentworth Falls and the *Walley of the Waters*’ below 
the escarpment in (iie valley. These latter were poor specimens in growth com- 
pared with those seen at Springwood. 

30. E, Shtressii Maiden and Blakely. — A narrow-leaved suckered form, 
closely allied to E, jjunctataf found by Mr. W* F. Blakely in my company half a 
mile east of Blaj<land on disused part of old western road. 

31. E. resinifera Sm.—Found from Lapstane to IJ miles or so west of 
Springwood; and fairly numerous. This form seems to me to differ a little 
from that found at a lower elevation, in the fruit having more exserted valves 
and more pronounced riui. The whole fruit coarser. 

32. E. corymbo^a Sm. — From Lap&tone to Wentworth Falls, on to}> of the 
range, thcTice in the Jamieson Valley to under Inspiration Point, some way be- 
tween the Valley of the Waters and Leura Falls, Found again in the Megalong 
Valli^y west of the Narrow Neck towards Nellie’s Glen. 

33. E. eximia F.v.M. — From Lapstone Hill to just east of Valley Ileights. 

34. E, apiculata Baker and Smith.— Found in Jamieson Valley along Linde- 
raan’s Pass between Valley of the Waters and Ijeura Falls under Inspiration 
Point. This is of a Mallee type, about 4 to 8 feet high, very narrow leaf, llio 
fruit resembling that of E, racUata, Only found in very restricted area. Neither 
E. Htricta nor F. Moorei in the neighbourhood, or I should have suggested a 
I)ossibie Ijybrid. The diameter of trunk at 3 inches from the ground of the 
tallest is 2 inches. The wood white and bark smooth or slightly rough and 
greyish in colour at butt, becoming smooth and dirty white on branches. Sucker 
leaves narrow. Tliis species, unlike E. stricta and E, Mnoreif which grow mostly 
on top of the range, is found below the cliffs in the valley. 1 found a few 
plants on King’s Tablcdand, Wentworth Falls. A. form with truncate fruit 
found at reservoir, Blackheath. 

Eucahjpts found at different localities on the Mountains, 

(c.) common everywhere; (f.c.) ==- fmrly common; (n.c.) = not common. 

Blaxland and vicinity • 

E, eugenioides (c.), E, agglomerata (Warrhnoo, n.c.), E, piperita (c.), E. 
micrantha (Lapstone Hill), K, ConHideniana (common along Western Road from 
40-mile stone) » E. paniculata (a narrow belt on Lapstone Hill), E. crebra (a 
narrow belt on Lapstone Hill), E, siderophloia (a narrow belt on Lapstone Hill), 
E, sqmmosa (a few trees about 41 -mile stone), E. punctata (f.c. in valleys), 
E, Shiresnii (Lapstone Hill, i mile from Blaxland), E, resinifera (c.), E, corywr 
hosa (c.), E, eximia (c.). 

Springwood and vicinity, 

E, eugenioides (c.), E, piperita (e,), E, Considmidna (f.c.), E, Deanei (com- 
mon round the village at heads of gullies), E. punctata (f.c.), E, resinifera 
(common to half a mile west of village), E, corymbosa (c.). 

Lawson and vicinity* 

E, radiata (a few isolated treas in valley north of railway), E, eugenioides 
(e.), E* piperita (o.), E, altior (common iix gullies), E* micrantha (few trees 
met with), E. Sieberiana (c.), E, gordocalyx (f.c. in gullies), E, Deanei (un- 
common, only isolated trees), E, corymbosa (f.e.). 

Wentworth Falls and vmnity, 

E. radiata (f.c.)^ E* fastigata (seen only in Jamieson Valley), E, eugenioides 
(c.), E, liguBtrina (only seen on top of range), E. piperita (c.), E, stricta (com- 
mon on edge of escarpment), E. altior (c.), JS* micrantha (n.c., and only on top), 
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E. Sieberiana (c.), E, maculosa (f.c. in patches on top), JS?. goniocdlyx (common 
on and near top of range), E. Bamrleni (uncommon, only in one or two patches), 
E, Deanci (very rare on top; common in valley), E, punctata (a few isolated 
trees under escarpment), E. corymbosa (common on top and in valley towards 
Leura), E, apiculata (rare; few clumps below escarpment and on King’s Table- 
land), 

Katoomba and vicinity, 

E. Moorei (about half a mile south of Nellie’s Glen and near Minne-ha-ha 
Falls), E, taMaia (common), E. fastigata (only seen in Jamieson Valley on 
Leura side), E. dives (rare; only found one tree, on north side of railway), E, 
Blaxktndi (f.c-), E, eugenioides (c.), E. piperita (e., mostly on top), E, stricta 
(in patches on top), E, aUior (common on top and for a short distance down), 
E, micrantha (in isolated patches on top), E, Sieberiana (c. on top), E, ruhida 
(n.c., found on north side of railway), E, mactdoaa (f.c. on top of range), E, 
Dalrympleana (f.c. on north side of railway), K. goniocalyx (most common a 
little way down valley), E. elaeophara (n.c., and mostly about edge on top), E. 
'Deanei (only seen in valley extending os far west as the “Three Sisters”), E, 
corymbosa (only found in Megalong Valley). 

Medk>w and vicinity on top of range, 

E, radiata (f.c.), E, Blaxlandi (n.c.), E, eugenioides (c.), E. piperita (c.), 
E, (common in patches), E, altior (common), E. Sieberiana (c.), E, 

maculosa (f.c.), E, elaeophara (only a few isolated trees). 

Blackheath and vicinity, on top of range. 

E. Moorei (common in patches), E, radiata (f.c.), E. Blaxlandi (common; 
seems to take place of E. eugemoides, which I have no record of having seen), 
E. piperita (c.), E. stricta (common in patches), E. altior (c,), E. micrantha 
(f.<%), E. Sieberiana (c.), E. maculosa (f.c.), E. apictdata (a fomi with truncate 
fruit at Reservoir), E. Dalrympleana (along course of creek, Govett’s Walk), 
E. goniocalyx (Govett’s Leap), 

Mount Victoria and vicinity, on top of range, 

E. Moorei (common in patches, especially towards Hartley Vale), E. radiata 
(c.), dives (uncommon; found a few trees in reservoir gully), E. Blaxlandi 
(common), E, eugemoides (f.c,), E. piperita (c.), E. stricta (common in patches), 
E, altior (e.), E. micrantha (f.c.), E. Sieberiana (c.), E. ruhida (f.c.), E, 
maculosa (f.c.), E. Dalrympleana (common in reservoir gully), E. elaeophara 
(not common on top). 

Mount Wilson and road from Bell, 

E, 3foom (between Hartley Vale and Bell), E. radiata (c.), E, Blaxlandi 
(f.c.), E, piperita (c.), E. striofa (between Bell and Mount Wilson), E, altior 
(between Bell and Mount Wilson), E, micraniha (between Bell and Mount 
Wilson), E. Sieberiana (c.), E, goniocalyx (fine trees, common at Mount Wilson), 
E, vitninaUs (tall straiglit trees at Mount Wilson). 

Clarence and vkinity. 

E, coriacea (n.c.), F. coriacea variety (Mallee type, narrow leaf, common), 
E, radiata (common), E. dives (common), JB. Blaxlandi (common about Newnes 
Junction), E, eugenioides (common from Newnes Junction east), E, piperita 
(common, espedally about Newnes J\inetion), E, stricta (common), E, micrantha 
(f.c.), E, Sieheruma (c.), E, maculosa (f.c.), E, Dalrympleana (f.c. at Clarence), 
J5, fasHgata (f.c. at Clarence, but not the fine trees that are in the Jamieson 
Valley). 
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OBSERVATIONS ON HELJX ASPEEA IN AUSTRALIA. 

By Thos. Sticel. 

(Three Text-figures.) 

[Read 28th May, 1924 J 

lu Europe inonstroaities such os ainistral and comute forms of Helix asperu 
L. are occasionally met with and quite a number of other local* forms have been 
described as varieties and sub- varieties. In Australia, variations are rare and 
the sinistral form has not so far been found. This was pointed out by Mr. 
John Brassier, then <^onchologist to the Australian Museum, in a letter published 
in tlTe ** Sydney Morning Herald,’^ May 2, 1887. I can confirm Mr. BraziePs 
statement, for in the course of many years^ observation, during which I have 
handled thousands of specimens in New South Wales, Victoria, South Australia 
and about Auckland, New Zealand, I have never met with a sinistral shell. As 
I have previously pointed out (Tliese Proc., 1922, 443), in my experience in 
Australia and New Zealand, the shells are notably thinner, smaller and more 
fragile than is usually the case in Europe and may properly be identified with 
H. aspera var. tenmor Shuttl. Mr. C. T. Musaon, of Hawkesbury Agricultural 
College, N. S. Wales, is quoted in J. W. Taylor^s Monograph of the Land and 
Fresh Water Shells of the British Isles, ag expressing this opinion. 

Of the vai'ieties described in the above monograph, volume on Helieidae, I 
have met with a few examples at Pennant Hills, near Sydney, which agree closely 
with those flgure<l on Plate xxiii. as 77. aspera var. depream Paul, and also the 
sub-variety puneilulata Bandon. Mr. C. Hedley agrees \^ith me in these identi- 
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fieations. A specimen of var. depream is shown in text-figure 1 and its dimen- 
sions are given in the table. The nearest approach to the comute form which 
I have met with, is a specimen found at Pennant HiUs (fig. 2) in which the 
spire is distinctly drawn out Fig. 3 illustrates an aAsoeiated normal example. 

The largest examples of the vox. tenmor which I have found in Australia 
occurred in my garden at Pennant Hills; the dimensions of theae, Nos. 1 and 2 
in table, agree in all but weight with Taylor’s measurements for normal JET. aspam 
in Europe, Nos. 9 and 19. 
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In Australia the fehells are extremely variable in their markings, the bands 
varying from broad to quite narrow stripes and are frequenfly almost completely 
suppressed. The deptJ] of (loloration alst> varies greatly. 

Following the long drought and liot spell of 1922-3, I noticed a marked 
diminution in the dimensions and thickness of the shells about Pennant Hills. 


1 have taken specimens m cop. in March, .1923, (tf dimensions stated, Nos. 5 and 
0 in table, one of wJiich is rennnkable for its extreirie thinness and fragility a*s 
evidenced by the weight of the shell being only 0.10 gram. Tliere was not the 
slightest trace of thickening of the lip. While the dimensions of the shells at 
this time varied somewiiat, No. 0 may be taken as fairly representing the 


avei*age. 

I have observed a siniilar result from dry conditions on the development of 
Peripalufi (These Proc., 1896, 96), and Professor Spencer (Horn Exped. to 
Cent. Aust., Part 2, 1896) relates his experience of reduction in size of luainmals 
in Central Australia following on similar arid condilions. The b<d*ore- mentioned 
drought of 1922-3 resulted in large numbei*B of individuals of Helix perishing, so 
that now, after several months showery weather, few are to be met with where 
formerly they were abuudatd. Doubtless with a continuance of favourable con- 
ditions they will soon return to their usual abundance and dimensions. 

I have descrilM?d tlu* nature of the curious intermittent mucus tracks left 


by this shell when crawling on rough surfaccMs (Aust. Naturalist, iv., 1919, 97). 
This mollusc possesS(!H eousiderable power of repairing its shell when damaged. 
So long as the animal is not injured and is protected from enemie.s, it can re- 
place a very considerable pro|H>rt;ion f>f the shell which has been removed. 
Snails may frequently be seen clustered about old mortar for the sake of the 
lime. They appear io have c{msiderablc sense of locality, for T have seen 
marked shells return morning aficr morning to the same lurking place after quite 
extensive feeding journeyH, 


DimenHions of Helix cuipera and vars. 

1 2 3 4 6 0 7 . 8 9 10 

Max. diam., miu. 30 85 28 27 20 25 24 28 28 35 

Min, diara. „ 27 27 24 24 10 22 22 23 26 

Height „ 81 29 27 20 18 25 19 27 27 35 

Weight, grama 1.56 0.81 0.66 0.81 0.10 0.50 0.57 0.71 — 2.08 

1 and 2. Largest specimens found in N, S. Wales — Pennant Hills. ^ 

3 and 4. Average dimensions of normal full-grown shells — Pennant Hills. 

6 and 6. Specimens found in cop. After dry spell — Pennant Hills. 

7. H, a»pera var. depressa — ^Pennant Hills. 

S. IL OBpera approaching comute form — Pennant Hills, 

f) and 10. 7J. aspera, normal dimensions, after TayloPs monograph. 
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THE FOOD PLANTS OR. HOSTS OF SOME FJJIAN INSECTS. Part ii. 


By Robekt Veitcii, B.Sc. «ml Wiluam (Iekknwood, H.D.A. 

IRfad 28th May. 1924.] 

Since tlie original nrtide dealing with the food plantis or liofets of Fijian 
iniseetft was puhlisiied (Thene Proceedings, xlvL, p. 605) a considerable number 
of additional ro<!ords have been obtained and it is now thought desirable to 
publish these. Credit for the various records is made by initials as follows: — 


F.M. F. Muir. 

H.V. 

It. Veitch. 

F.J. F. Jcpson. 

W.G. 

W. Greenwood. 

F.B. P. Bahr. 

ILS. 

H. Simmonds. 

J.I. J. Illingworth. 

C.P. 

C. Pemberton. 


As in the previous article practically all the insect identifications have i»een 
made through the linpei'ial Bureau of Entomology, and credit is also due to the 
Sydney Botanic Gardens, Kew Gardens and the Government Botanist, Queens* 
land, for naming numbers of tlic plants. 

A single m^rk (i.) opposite an insect record indica.tes that that insect is 
of gtx)at economic importarn^e, two marks (ii.) similarly placed classify the insect 
as being of some considerable importance, while three marks (iii.) indicate that, 
although the insect attacks economic plants, insectH or animals, yet its presence 
in Fiji is of very little consotiuence : wlicre no mark occurs it is understood that 
the insect in f|uestioti hm either not yet hceii recorded as attacking anytlniig of 
importance in tlie economic life of the community or, if it has done so, the 
object of attack has been in a rottijog or decayrnl condition. Tlie economic 
status of each insect has been determined from Fijian n’cords only and, if the 
insect in (question happens to bo widely distributed or cosmopolitan, has no re- 
ference to its status in other parts of th(‘ world. 


LEPIDOPTERA. 

The records for Lepidoptera refer to the feeding habits of the larvae. 
Nymph edidue, 

Demgena prowpina Butl. Feeds on the leaves of Roya amtralis R.Br, 
( Asclepiadeae) , W.G. 

IlypoUmnas hoUna L. Feeds on the leaves of Sida retusa L. (Malvaceae). 
H.S.; and on the leaves of SynedreUa nodi flora Goertn. (Compositae). 
H.S, 

Lycanddem. 

€nioohrys&fm cnBjm F. Feeds on the hilloresoettee of Crotedoitia 9tfkdn 
DC. (LegaminoBoe). R.T. 
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(iii,) J amides v>oodfordi ButL Feeds on the flowers of the following Legu* 
xninosae : — Crotalatia sPriata Pkaseolus Mungo L* and Vigna httea 
A. Gray, All W,G. 

Zinera lahradm Godfc. Feeds on the flowers of FhmeoJm adenanthus Mey. 
( Leguminosae ) . W.G. 

Papilionidae, 

(iii.) Papilio schmeltzi H.S, Feeds on the leaves of the following Rutaoeae; — 
Citrus Aurantium L, (R.Y.), Citrus Medica L. var. limonum (H.S.) 
and Micromelum pubesoena Bl. (H.S0' 

Sphingidae, 

(iii.) Hippo tion celerio L. Feeds on the leaves of Cotocasia antiquorum 
Schott. (Aroideae). .R.V. 

Zygaenidae. 

(i.) Levuai^ia irideacens B.B. Feeds on the leaves of Mma sapientum L. 
(Scitamineae), H.S. 

Cossidae, 

(ii.) Acritocera negligens Butl. Bores in the spathe of Cocos nucifera L. 
(Falmae). H.S. 

Thyridid-aa. 

(iiL) Striglina superior Butl. Feeds on the leaves of Inocarpus eduUs Forst. 
( Leguminosae ) . R.V. 

Bypsidae^ 

Argyna astrea Drury. Feeds on the flowers and young pods of Crotalaria 
retusa L. (Leguminosae). W.G. 

Geometridae, 

(iii.) Thalassodes pilaria Gn. Feeds on the leaves of the following: — 
Inocarpus eMis Forst. (Leguminosae), R.V. ; Mangifera indica L. 
(Anaeardiaceae), W.G. and Eugenia rivularis Seem. (M^^aceae), W.G. 

Noctuidae* 

(iii.) Achaea janata L. Feeds on the leaves of Bicinus communis H 
(Euphorbiaceae). R.V. 

(iii.) Anomis flava F. Feeds on the leaves of Hibiscus rosa-sinenais L. 
(Malvaceae), R.V, and on the leaves of Qosaypium harhadense L. 
(Malvaceae), H.S. 

A. involuta Wlk. Feeds on the leaves of TritmfetPa rhomboidea Jaeq. 
(Tiliaoeae). W.G. 

A. vitiensis Butl. Feeds on the leaves of Trmmfetta rhomboidea Jaeq. 
(Tiliaceae). W.G. 

(ii.) Earias fahia Stoll. Feeds in the flower buds of the following Mal- 
vaceae diveraifoUus Jtusq. (W.G.) and JST. tiliaiceua L. (E.^.). 

Hyblarn sanguinea Gaede. Feeds on the leaves of Vitex trifoUa L. (Ver- 
benaceae). W.G, 

(iii.) Laphygma exigua Hiibn. Feeda on the leaves of Sorghum halepcnse 
Pers. (Gramineae). R.V. 

(ii.) Frodema litura F. Feeds on the leaves of the followng : — Colocasia 
antiquorum Schott. (Aroideae), E,V., Geniostoma ruprestre Forst 
(Loganiaeeae), W.G., Solanum Forsteri It, (SolanAeeae), W.G. and 
SynedreUa nodi flora Gaertn. (Compoaitae), W.G. It also feeds on the 
flowers of Acacia famesiam Willd. (LegunmiOBaa). W.G. 
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Pyralidae, 

Mymenia faseialis Cram, Feeds on the leaves of the following Amaran- 
taceae : — Armranthua paniculatm L., A, viridis L. and Gomphrena glohoaa 
L. All W.G. 

(iii.) Maruca testtUalis Hbfit, Feeds on the leaves of Inocarpm eduMs 
Forst. (Luguminosae), W.G. and on the pods of Pwuw sativtm L. 
(Leguminosae), R.V. 

Psara rudis Wiu r. Feeds on the leaves of Gomphrena glohosa L. (Amaran- 
taceat;). W.G. 

(ii.) Tiraihaha triclw gramma Moyr. Feeds on the young nuts of Cocos 
nucifera L, (Palmae). H.S. 

Pterophoridae, 

Orneodes pygmaea Meyr. Feeds on the green fruits of Vitcx trifolia L, 
( Verbenaeeao) . R.V. 

Tortricidae. 

(iii.) Adoxophyes fasciculana Wlk. Foods on the leaves of the following 

Leguminosae : dJalbergia monospsrma Dal«., Inocarpm edutis Fors(t. 

and Mucuna aterrirna IToll. ; also eats the stems of the last-named 
' species. All W,G. It also feeds on the leaves of Citrus Medica L., var. 
Umonum (Rutaeeae) and Clerodendron inerme R.Br. (Vcrbenaceae). Both 
W.G. 

Tineidae. 

Autostioka soUta Meyr. Feeds on the leaves and flowers of Nelitris vitiensis 
A. Gray (Myrtaeeae). W.G. 

Cyatkaida maculata Meyr. Feeds under the bark of dead timber, W.G. 

Exclmtis pumiUo Zell. Feeds on the leaves and flower buds of AlyBicarpus 
vaginalis DC. {Leguminosae)* W.G. 

(iii.) Gracilaria soyella Dev. Mines in the leaves of PJioseolus calearatus 
Roxb. (Leguminosae). W.G. 

Hellula undalis F. Feeds on flowers of Gynandropsis pentaphylla DC. 
(Capparideae). W.G. 

Ilieroxestis aurisquamosa Butl. Probably rubbish feeder f^ in the ripe bolls of 
Gossypium harhadmse L. (Malvaceae). H.S. 

Jf, dtrinodea Meyr. Ft‘eds in rotten seeds of Fi^na CttHang Walp. (Legu- 
minosae). W.Gf, 

(iii.) Idiophantis chiridota Meyr. Brmis in ripe fruits of Eugenia malae- 
censis L. (Myrtacoae). W.G, 

(iii.) Trichophaga abmptella Meyr. Feeds on the wool of socks. W.G. 

Lyonetiidae. 

Catalectis pharetropa Meyr. Feeds in the fungus Lesites repanda Pr. W.G. 

Decadu^chis heterografema Meyr. Probably rubbish feeders in ripe bolls of 
Gossypium harbad^nee L. (Malvmieae). H.S. 

(iii.) Erechthias gebrina Burl. Feeds in pith helmeta. R.V. 

GelecMidae* 

jWefcowerts traneeeia Meyr, Feeds on the leaves of Pongamia glabra Vent. 
(Leguminosae). W.G, 


tAU records commencing “Probably rubbish feeder" refe^ to insects actually 
bred from bolls of Cossj^fiium darbadense L„ in which they were believed to be 
rubbifib feeders and were not the cause of any unhealthy condition of the bolls. 



'tocm OB BOISTS OW 80KS tlJIAJiaf tB$BOX8^ U., 


(iL) (Mechia goes^/pieUa Saund. Feeds on the bolls of Gossypitm harba^ 
deme L., on the seed poda of IlibiBctts Uliacetts L. and on tbe flower 
buds of Thespesia pojmlnea Solond. All Malvaceaii and credited to 

H C3 
• ^15 * 


(iii) Pachnisttis solita Meyr, Feeds in the stored seed of Zea Mays L. 
(Gramineae) . R.V. 

(ii.) Phthorimaea heliopa Lower. Tunnels in tiie stems of Nicotmna Taba- 
cum L. ( Solanaceae) . H.S. 

EhadinaphifUa mkroscma Tum. i\ttacks leavcK of Pongamm glabra Vent. 
(Leguminosae) . W.G. 

(ii.) Sitotroga cereahdla Oi. Feeds in Ibe seeds of Zea Mays L. (Gnunineae). 
E.V. 


Eucoiiim.due. 

(iii.) Argyroploce aproboUi Meyr. Feeds on the young leaves of Mangifera 
indica L, ( Anacardiaceae). W.G. 

Eucoitniu (lefenfia Meyr. breeds on the leaves of the following Leguminosae : — ' 
Dalbergia nwnosperma Dnlz. and Pongamia glabra Vent. Both W.G. 

E. eumarndei^ Meyr. Feeds on the leaves of NeUtris tntiensis A. Gray 
(Myrtaeeae) . W.G. 

Phylhryeteridae. 

Acrocercops hahro.'iicia -Meyr. Feeds in galls on the leaves of CalophyUmn 
Inophyllum L. and C\ vitiense Turrill. (Guttiferae). Both W.G. 

A. mmroclina Meyr. Tunnels in the leaflets of Caesalpima bonducella Flem. 
( Leguminosae ) . W.G. 

(iii.) Cyphostieha caerulea Meyr. Tunnels in the leaves of the following 
Lt'guminosac : — Phaaeolus adenanthus May., P. vulgaris L. and Vigna 
lutea A. Gray. All W.G. 

Liocrohyla paraschanta Meyr. Tunnels in the leaflets of CaeHolpmia bon- 
ducella Flem. (Leguminosae). W.G. 

C oBnMptcrygidae, 

Lahdia alb f trie pa Meyr. Probably rubbish feeders in the bolls of Gassy pium 
harhademe L. (Malvaceae). H.S. 

L. calida Meyr. Probably rubbish feeder in the bolls of GoBsypium barba- 
dense L. (Malvaceae). H.S. 

L, clytemnestra Meyr. Feeds in dead twigs of Aangifera indica L. (Ana- 
cardiaceac). W,G, 

L, epbana Meyr. Probably rubbish feeder in the bolls of Gossypium barba- 
dense L. (Malvaceae). W.G. 

Limnoeeia incomiima Meyr, Probably rubbish feeder in the bolls of GoBsy- 
pium barhadense L. (Malvaceae), H.S. 

Pyroderces euryspora Meyr. Probably rubbish feeder in bolle of GoBsypium 
harhadetise L. (Malvaceae). H.S. 

MeUodinidae. 

St(Xthfno'poda synckrysa Meyr, Probably rubbish feeder in the bolls of 
Gossypium- barbadense L. (Malvaceae). H.8. 

Coleophoridae, ' 

(ii.) Agonoxena argaula Meyr. Feeds on the leaves of Cocos nucifera L. 
(Palmae). H.S. 

Cohophara immortalia Meyr, Feeds on flowers of Amaranthm paniCuHatUB 
L, (Amarantaceae). W.G. 
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Okthreutidae, 

(iii.) Crocidosema pUheiana Zell. Feeds in ripe fruits of Eugenia malao- 
censis L. (Myrtaeeae). W.G. ^ 

SpUonota crypiogramrna Meyr. Feeds on the flowers of uitiensis 

A. Gray (Myrtaeeue). W.G. 

S, hohlephra.'^ Meyr. Feeds on the young leaves of rndium Guayava L. 
(Myrtaceae). R.V. 

Gallerlidae. 

(in.) Corcyra (UtplialonicM Btn. Feeds in the seed of. Zea Mayn L. (Graiui- 
nea.e). R-V. 

Sparganothidm. 

AcroelHa physalodtis Meyr. Feeds in flowers of Barringtonia spcciom L.f. 
(LeeythidaceaG) . W.G. 


COLEOPTERA. 

The stage in which the damage is done is noted in all the records for 
Coleoj>tera because in some cases the attacik is the work of the larva, in other 
cases of the imago and in two instances of both larva and imago, 

Dgtiscidae, 

(ii.) Cyhisteir tripunctatus 01. Larva and itro^o ai*e predaceous on the 
larvae and pupae of Culicidae, R.V. 

Eutelidae, 

(ii.) Adoretiis vermtus Har, Imago feeds on the leaves of BougaimiUea 
epectabiUs Willd. (Nyctaginaceae), R.V, and Poinciana regia Boj. 
(Leguminosae), R.V. 

Cetomidate, 

(iii.) Protaetia fusca Herbst. Imago feeds on the green pods of C rotatoria 
striata DC. (Legurainasae). R.V. 

NitiduUdae. 

Haptoncus tetragonus Murr. Larvae feed on the rotten fruits of the follow- 
ing plants : — Citrus decutmna Murr., (7. Med^ioa L. var. Umonum (Ruta- 
ceae), and Spondias dulcis Willd. (Anacardiaceae). All W.G, 
Trogositidae* 

(ii.) Lophgeateres pusillus Klug. Larvae feed in stored seeds of Zea Mays 
L. (Qramineae). R.V. 

Coceinellidae, 

(ii.) Scynmus fijiemis Sic. Larva and imago feed on Coecidae generally. 
R.V. 

I>0rmestidae, 

(ii.) Anthrenm pimpinellae F. Larvae feed on felt in pianos. R.V. 
Bostrychidae, 

(iii.) Xylothrips reUgiosus Boisd. Larvae feed in the branches of I nocarpus 
edfdis Forst. (Leguminosae). R.V. ^ 
lihipieeridae. 

CtdUrrhipis vitiensis Fairm. Larvae breed in rotten timber. R.V. 
Tenebrionidae, 

(ii.) TrihoUwm confusum Jacq.-Duv. Larvae feed on dried moths in inaact 
collections. R.V, 

Gtilerucidae* 

(ii.) A^lacoptwra qmdrimacuiata T» Larvae eat the flowers of Luff a 
aegyptiaca Mill (Cuenrbitaceae). W.G. 
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Anthribidae. ' 

(ii) Amecerus f asctculaim de G. Larvae feed in the ripe pods of Acacia 
farnesiana Willd. (Le^uminosae), R.V. and in the dry fruits of JcUropha 
Curcas L. (Euphorbiaceae), W.G. * 

Curculionidae. 

(i.) Ehahdocnenm ohscura Boisd. Larvae tunnel in the base of the leaves 
of Cocos nucifera L. (Palmae). F.J. 

Scolytidae. 

Cryphdlus jatrophae Samp. Larvae feed in dry fruits of Jatropha Curcas 
L. (Euphorbioeeae). W.G. 

Hypotkenemus goasypii Samji. Probably rubbish feeder in bolls of Gosay- 
pium harhademe L. (Malvaceae). H.S. 

H. plumericte Nord. Larvae feed in the idpe pods of Acacia farnesiana 
Wilid. (Ijogtiininosae). H.V. 

(iii.) X'yUborm torqmtus Eiebh. Larvae feed in stalks of SacclMriim 
officinarum L. (Gramineue). R.V. 

HYMENOFl'ERA. 

The records for Hymenoptora refer to tlio feeding habits of the larva. 
Dryimda^. 

(ii.) liaplogonotopus vfitienais P(5rk. Attacks the nymph of PerkinsieUa 
vitiensis Kirk. (Asiracidae). F.M. 

MyTyi^sridae. 

(ii.) Paranagrm optahilia Perk. Attacks the eggs of Perkinsielta vitiensis 
Kirk. (Asiraeidae). F.M, 

Pteromalidac. 

(ii.) Aplastomorpha calandrae How. Attacks the immature slages of Cal- 
andra oryme L. (Curculionidae). R.V* 

(ii.) A, vandinei Tuck. Attacks the immature stages of Calandra oryzae 
L. (Curculionidae). R.V, 

(ii,) Bruchohim laticepa Aehm. Attacks immature stages !of Bruehus 
cMnemia L. (Brucliidae). Jl.V. 

Eulophidac. 

(i.) Aphelinus chryBorapkali Mercet. Attacks A spidiotus destructor Sign, 
var. transparent Green (Coccidae). H.S. 

(i.) Aapidiotiphagus citrinm Craw. Attacks Aapidiotua destructor Sign, 
var. transparens Green (Coccidae). H.S. 

Trichogrammatidac, 

(i.) Chm'tostricha cratiUa Waterst. Attacks the eggs of Promecotheca 
reiehei Baly. (Hispidae). H.S, 

BracontV^ac. 

(iii.) A panicles ex/ntUus Turn. Attacks the larvae of Cirphis unipuncta 
Haw. (Noctuidae). R.V. . 

Eutnenidae. 

Eumenes ov<dauen»f$ Sauss. Feeds fn mud cells on larvae of Thatassodea 
pHaria Gn. (Gk*ometridae). W,Q. 

Sphegidae, 

Pison ignumm Turn. Feeds in mud nests on paralysed Attid spidera* B.V. 
SeoUidae. 

(ii.) SeoUa nianilae Ashm. Feeds on the larvae of Adoretm verautua Har. 
(Rutelidae). R.V. 
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HEMIPTERA. 

Practically all the records for the Hemiptera refer to the feeding habits of 
the nymph and imago, but in the Coccidae the male imago has aborted mouth 
parts and so cannot suck plant juices. 

Pentatomidae. 

(iii.) Alciphron glaucus F. , Feeds on flower buds and fruits of Passiflora 
quadrangularis L. (Passifloreae). R.V. 

(ii.) ItrachT/platys paoijicuB Doll. Feeds on the leaves and stems of the 
following I^guminosae : — Cajanm indiem Spreng, (W.G.)» Phaseolus 
Bemierectm L, (R.V.) and Ponganma glabra Vent. (W.G.). Also simi- 
larilj^ attacks Hibiscus tiliaceus L- (Malvaceae). W.G. 

(iii.) Tectocoris lineola F. Feeds on the leaves, young shoots ami buds of 
the following Malvaceae : — Gossypitm barbadense L. and Thespesia 
populnea Solan d. Both H.S. , 

Coreidae, 

(iii.) Mictis prof ana F. Feeds on young shoots of Citrus Aurantium Ii. 
(Rutaceae). H.S. 

(i.) Cyrtorhinus nmndulus Bred. Sucks the contents of the eggs of Perkin- 
Stella vitiensis Kirk. (Asiracidac). C.P. 

Pyrrhocoridae, 

(ii.) Dysderens impictiventris Stal. Feeds on the leaves, young shoots and 
flower buds of the following Malvaceae : — Sida acuta Burm., S. retusa 
L. and Thespesia populnm Soland. All H.S. 

(ii.) D. insularis Stal. Feeds on the leaves, young shoots and flower buds 
of the following Malvaceae /S ' acuta Burm., S, retusa L. and Thes- 
pesia populnea Soland. Ail H.S. 

Capsidae^ 

(ii.) Dicyphm ndwitnus Uhier. Feeds on the leaves of NicoHana Tahacum 
L. (SoJanaceae). F.J. 

Gallobelietis crassicornis Dist. Feeds on leaves of Oynandropsis peniaphytla 
DC. (Capparideae). W.G. 

Tetigoniidm^ 

Nesosteles glauca Kirk. Feeds on the inflorescence of the following Graini- 
neae : — Panieum barbinode Trim and Paspalum dilatattm Poir. W.G. 

N, hehe Kirk. Feeds on the inflorescence of the following Graraineae: — 
Amphilophis glabra Stapf, Paspsdum ditatatum Poir. and Tricholaena 
rosea Necs. All R.V. 

Fulgoridae, 

UnnUea melanesica Kirk. Feeds on the leav^ and stems of Vipex trifoUa 
L. (Verbenaceac). R.V. 

PsylUdae. 

Leptynoptera didaetyla Laing. Feeds on the leaves of CedophyUum Inophyh 
lum L, (Guttiferae). W.G. 

Nesiope ornata Kirk. Feeds on the leaves of Heriiiera Uttoralis Dryand. 
(Sterculiaceoe). W.G. 

(ii.) Aphis gossypii Glover. Feeds on the young shoots,, leaves and flower 
buds of the following: — Gossy^um barbadense L. (Malvaceae), H.S.. 
Ht'bwcw L (Malvaceae), R.V., Fhaseclus calcaratus Roxb 

(Legatninosae), W.G, and Psidium Gmyam L. (Myrtaceae), R.V. 
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FOOD PLANTS OB HOSTS OF SOME FIJIAN INSECTS^ ii., 


Aleurodidae, 

(iii.) Aleurodes comata Mask, Feeds on the leaves of the following Clraim- 
neae : — Miscanthus japonicm Anderss. (E.V.) and Th/mrea 
R.Br, (W.G.). 

(iii.) Bernisia incompicua Quaint. Feeds on the leaves of Colocasia onti- 
quorum Schott. (Aroideac). R.V. 

Coccidiie. 


(ii.) A}i%ndiotUH cocotis Newst. Feeds on Cocos nucifem L. (Palmae). H.S. 

(i.) A. destructor Sign. var. t runs parens Green. Feeds on the leaves of 
Anona reticulata L. (Anonaceae). W.G. 

(ii.) A, pahnne t^kl]. Feeds on Cocos nucifera L, (Palmat?). H.S. 

Ceropktsies ruhenv Mask. Attacks BiXTrinpiot^a s^w&iosa L.f. (Ijocythi- 
daceae). R.V. 

(ii.) (Jhrysoniphaim (Aspidiotus) mirantii Mask. Feeds on (Ujcos nucAfera 
L. (Palmae). 11. S. 

F. dietpospermi Morg, Attacks the leaves of Alpinia nutans Rose, (Seita- 
mirieno) . W.G. 

(ii.) Coccus hvspcridurn L. Attacks the following Rntaceae: — 6VfrM.s Auran- 
tiam L., C. Aurantium L. var. nohilis and Citrus Mediva L. var. lifmnwm. 
Also attor^ks Cocos nucifera L. (Palmae). All H.S. 

(ii.) IJcmichionasph minor Mask. Feeds on the following:' — Cocos nueiferu 
h. (Palmae), H.S., Dodonaea vheosa Jacq. (Sapindaeeae), W.G., 
Gossypium harbademe L. (Malvaceae), H.S. and Jnoearpus edtdis Forat. 
(Legumimisne) » R-V. 

(iii.) Iccrya purvhasi Mask. Attacks the followiiig : — Casda fistula L, 

(Ijcguminosac), W.G., Casuarina eguiseii folia Forst. (Casuarinaceae), 
W.G., 1 nocar pm cdulis Forst, (Legnminosae), R.V. and Premna tmiensis 
Schftuer. ( Verbenaceae), W.G. 

(iii.) 7. sepchcllarum Westw, Feeds on the following : — Hibiscus rosa- 

sinensis L, (Malvaceae), R.V, and Psidium Gmyava L. (Myrtaceae), 


W.G. 

Lccanium fiemisphacricum T.T. Attacks Gretptophyllum picHcm. 
thaceae) • W.G. 

L. viridc Green. Attacks Dodonaca viscosa L. (Sapindacem*) , 


L. (Acan- 
W.G. and 


Psidimn Guntjana L. (Myrtaceae), R.V. 

(iii.) Paleococcm rosac Ril. and How. Attacks Rosa sp., Garden variety 
(Rosaccjic). R.V. 

(iii.) Pseudococcus citri Risso. Attacks the young pods of Acacia fame- 
siana Willd, (Leguminosao), W.G., the leaves of Cterodmdron fallax 
LindL (A^crbf'imccae), R.V., the leaves and stem of Pirns Barctayi Seem. 
(ITrticaet ae), W.G. and the leaves of Jwocarptts eduUs Forst. (Li^gu- 
minosae), R.V. 

(ii.) P, ttiticn.sis Green and Laing. Attacks Cocos nucifera L, (Palmae). 
R.V. 


(iii.) Saissetki nigra Nietn, Attacks the following : — Gossypium harbadense 
L. (Malvaceae), H.S., Wibiecijts rosohsinensis L. (Malvaceae), B.V., 
Pandanus od'Oratissimm L. (Pandanaceae), W.G., PantctAwi distachyusn 
L. (Gramincae), W.G. and Patditm Ouayma L. (Myrtaceae), R.V. 

(iii.) Vinsoma steUifera Westw, Att^u^ks Mangif^ra indiea L. (Anacardia^ 
oeae). B«V. 
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OKTHOPTERA. 

The reoordg for tlie Ortboptera refer to the feeding habits of both nymph 
and imaga 
ForfieuUdae, 

(ii.) Chelisochea morio F, Feeds on inseots generally. H.V. 

Blattidae. 

(ii.) Leueopliaea Burinamenaia L. Omnivorous on dead animal and vegetable 
matter. R.V. 

(i.) Periplanata auatralasiae F. Omnivorous on dead animal and vegetable 
matter. R.V. 

(ii.) FkyUodromia notulata Stal. Omnivorous on dead animal and vegetable 
matter. R.V. 

AeridUdae, 

(iii.) Aeolapua tamulm F. Feeds on Gramineae generally. R.V. 


NEUEOFTERA. 


Chrysopidae* 

(ii.) Chryaopu aanvitoresi Nav. The larvae feed on Aphids generally, W.G., 
and on the eggs of Prodenia litura F, (Noctuidae). R,V, 

JUbeUididae. 

(ii.) Pantala flavescena F. Larva and imago predaceous on insects, more 
especially Dipterous larvae, pupae and imagines. R.V. 


DIPTERA. 

CuUeidae, 

(iii.) Eaehionotomyia purpwrata Edw. Attacks human beings in tbe female 
imaginal stage. P*B. 

MB snVpHMiliCIliv • 

Libnotea graanusoodi Alex. Larvae feed in tbe fruits of Euj^enia nuitaccenaia 
h, (Jd^yrtaoeae). W.G. 

(iii.) Xmthogramma grandkome Mcq. Larvae feed on Aphi$ gpBsypii 
Glover ( Apiidae) . R. V , 

(ii) Piopiila ca$Bi L. lisrva© feed in cheese. R.V. 

Tryp0tid(»e, 

Dacui satUhodea Broun. Larvae feed in frmts of Citrm decumaaw Murr. 
(Rutaceae). J.I. 

Agromyaidue. 

(iiO Agromyaa Uantanae Frogg. Larva*^ feed in the berries of Lantiana 
Oamau^a L* (Verbenaoeae). F.J. 

MwtciduB, 

(i.) Mwoa domestiea L Larvae feed in the rotten seeds of Vtgm Catiamg 
Walp. (LegatninoBae). W.G. 
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STUDIES IN THE EPACBIDACEAE. 

i, THB LiFK-HisIORY of StTPHEUA IiONGIFOLU (K.Bb.). 

By P* BsouoH; M.A.f B»Sc., B.Sc. (Ag.), Lecturer in Botanyi The University of 

Sydney, 

{From the Batanwat Ijoboraiory of the University of Sydney)* 

(Thirty-one Text-hgures.) 

[Read 30th April, 1024.] 

In a preliminary note (1923) the writer gave a brief account of certain 
striking features regarding megasporogenesis and the embryo-sac of StypheHa 
longifoUa (E.Br.). A general account of the olassiftcation and distribution of 
the Epacridaceae wae also given, together with a description of the external 
morphology of the genus Styphelia. A detailed study of the more important 
phases in the life-history of 8* longi folia is now presented. 

Bahita/t* 

A careful study of Btyphelia UngifoUa in the field has revealed the fact, 
that this species only flourishes when surrounded and sheltered by dense bash 
consisting of plants which attain a relatively greater height such as species of 
Bankeia, Orevilka, Petrophilaf Xylomelum, leopogon, and Eucalyptus. The 
species in question does not thrive in open exposed situations. It may be found 
in such sites, but is then a remnant consequent on clearing operations. The 
soil in which it grows is of a light sandy nature such as typically overlies the 
Hawkcsbury sandstone. It would seem then, that although the plant is adapted 
to live in a dry porous soil, it none the less is unable to withstand the dry winds 
of an isolated exposed position. 

Another noteworthy fact is, that while a considerable number of plants may 
be found per acre of bush, still they are almost always separated from one an- 
other by other plants of the genera already referred to. This isolation of the 
individual plant, considered in conjunction with the succulence and size of the 
drupe, has suggested to the writer that animals, chiefly birds, are the final agents 
in dissemination. 

The Flower^ 

The essentials of the floral morphology of Styphelia longifoUa have already 
been described (1923). In Text-fig. 1 the relative positions of the floral elements 
on the thalamus in the young flower bud are represented. In the gynoeeium two 
of the five loculi are depicted, and in each the nueellas is represented by a knob- 
like mass of tissue. Surmounting the ovary is the style, terminated in turn by a 
sUghtly lobed stigma. 
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Inserted below the gynoeoium are the stamens, two of which are represented. 
These do not yet show the clear difterentiation into anther and filament which is 
so evident in the more mature stamen (Text-fig. 3). Even at this early stages 
however, sporogenous cells are present within the young microsporangidm. Be- 



Text-fig. L— A median longitudinal section of a young flower bud, showing 
^the stage of development and relative size of the psfta. (sep.) aepial. (p.) petal, 
?st.) stamens, (sg.) stigma, (nuc.) nucellus. (x 110). 

Text-fig. 2.— A median longitudinal section of a bud slightly older than that 
of Text-fig. 1. (br.) bract, (sep.) eepal, (p.) petal, (st.) stamen, (spor.) sporo- 
genouB tissue, (w.) wiatl of microsporangium, (sg.) lobed stigma, (nuc.) naked 
nucellus. (x llO) . 

Text-fig. 3,-“ A median longitudinal section of a still older bud. Thick-walled 
microspores (sp.) are shown wit^n the microsporangttun (mgn.). The young ana- 
tropous ovule (ov.), shows the nuoellus (nuc.) and single integument (int.). (ov.c.) 
ovary cavity, (ay.) style, (p) petal, (x 110). 

Text-fig, 4 .— TjS. of flower bud about the same age as that in Text-fig. 2. 
(sep.) sepal, (p,) petal, (mgn.) microsporangium, (con.) connective, (sy.) style. 
The anther is seen to consist of two microsporangia, and the stamens alternate 
with the petals. 
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law the luddroaeima the petale are inserted and these in tmn are ensheathed by 
aepais and munerous iHraoU. 

A slightly older stage is represented in Test-%* 2. The nueellue is now 
•ssamiiSg the eurved form which anticipates the anatropons condition of the 
mature ovule. No integument ha& yet made its appearance. The microsporanginm 
shows a difEercntiation into wall, tapetum, and Bporogenoos Hasue, while the style 
has elongated and the stigma become more distinctly iobed. The non*eHsential 
organs have grown in proportion. 

A still older bud is present(^'d in Text-%. 3. The anatropous nature of the 
ovule, which is at the t»pore mother cell dtage, is elearly evinoed. The ovary 
eavity is relatively large, and remains so until maturity is almost attained. Thus 
the young ovule has plenty of room in which to increase in size. In one of fhe 
ovules, the single massive integument and the nuoellns are clearly dilEermitiated. 
The integument, however, is still far from oomplet^y enclosing the nueellus. 
Numerous microspores with very thick walls are present in each of the micro- 
sporangia. 

A transverse section of a bud of the same age as that iigared in Text- 
fig. 2 is delineated in Text*fig. 4. On the outside are seen three of the sepals 
which ensheath tiie five lobes of the young corolla. In front of the petals, and 
alternating with them, are the five stamens. Each anther ig oomposod of only 
two mierosporangia and the supporting eonneotive. The centre of the bud is 
oeoupied by the style. 

This then gives an idea of the gross morplMdogy of the flower in the young 
bud stage. 

MicrQsporanfkm* 

The stamen of the Bpaeridaoeae is remarkaUe in tb^ the antb^ consists of 
only two microsporangia, in place of the four nsaally found in Angioeperms. 

In addition it displays a lonjgptudinal dehiseenca in strfldng contrast to the 
poiicidal or apical Assure method ebatacieriatic of the Ericaceae. The two micro- 
sporangia and connective are represented in Text-fig. 5, which sbowa a trans- 
verse section of an immature anther taken when the flower bud ia at the stage 
indicated in Text-fig. S. 

One of these miorosporangia at a higher magnification is presented in Text- 
fig. 0. The uninucleate iniorospores are provided with enormously thick stradfled 
walls. The tapetum (t) is still quite visible, although somewhat depleted. The 
wall of the sporangium is several cells thick, and the eeUs adjacent to the tapetum 
are appreciably compressed in a radial direetion. The epidermis of the anther 
k composed for the most part of relatively laiger squaiw^haped cefls containing 
numerous tannin granules. It is to be noted that these epidermal cells steadily 
decrease in size as the region of delnsceiiee {d}, on the anterior side of the 
antluuc, is approached, and that separating the two sporangia is an area of thin 
walled dterUe cells. 

When die petals begin to open, tbe filament quiddy elongates, while the 
anther speedily reaches its mature proportions. Examination of a trasiBverse 
section of an exserted anther shows the mature poflen gvidiiB in the bi-nueleate 
condition (T^t-fig. 7), ; 

The microspore has now reached its fidl sisC, and its eeO walk are tundi 
thinner than those depicted in Text-flg. 6. At this stage numerous gldbnles of a 
ydSow substance make their appearance on the oirter surface of the ernne, 
thus imparting A stiifitineas to the pplbs grains, whmh faeilitates their eon* 
wyance ftrom one ■flower to another. 
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No doubt the thiek stratified walls of the yonuger mierospores represent a 
reserve store gdl oelltilose which is drawn upon during the rapid development 
which precedes the produetion of the mature spores. The tapetum has income 
disorganised and some of the wall cells have also suffered. While this is going 



Tesct^fig. tnmmsa aectlon of a youiif anther taken from a flower bud 
at the eaisie ataae of dav^Opmeat as that illuatrated ip 1^»xt-fig. S. The two 
taierosiHiraiiflia <n the anther are ahown. ix 2ttl) * 

Te^fig. tranevetee eectien of one of the above fnicroeporangia under a 
Uidw magniftcatioii. The thidc striated walls of the imi<<nocleaee nokrosporee 
the tapetum (t.) and the c om pres s ed cells of the sporangial waUe (wr.) 
sere imUtmted. The tieHs of the epldermle decreaee in dee ae the region (d.) !■ 
apliroaobed* Nummout krailii of taimhi are eseni wHhIti the epidennet celts, 
(x flW). 
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on, the walls of the epidermis undergo a remarkable change owing to excessive 
thickening of the radial walls. The periclinal walls also share in this, but to a 
much less extent. 

It is noteworthy that tliis thickening of the epidem^ walls is interrupted 
at the region (d) adjoining the vascular bundle. This feature is important be- 
cause on that modification in structure the method of dehiscence largely depends. 



Text-fig, 7.— A transverse section of a microsporangium at a later stage. The 
walls of the enlarged microapores (mic.) ane now much thinner, and the tapetum 
is no longer visible. Thickening of the radial walls (r.) of the epidermal cells is 
pronounced while the tangential walls have also increased somewhat in thickness. 
The width of each epidermal cell is greatest at the periphery. The thickening of 
the cell walls of the epidermis becomes less pronounced as the region (d.) is ap- 
proached. Oil globules (og.) are present on the surface of the microspores, (x 110), 
Text-fig. 8. — A traiisTV'erse section of a microsporangium showing the initiation 
of the slit of dehiscence. The thickened cells of the cpidemiis are compressed 
tangentially, and the thin- walled tissue at (d.) has been ruptured. The micro^res 
imic.), with one exception, are fully developed and in the bi-nucleate condition, 
(x 110). 

Text-fig, 0. — A transverse section of a mature microsporangium ^owirig the final 
stage in deSiscence. The' slit of dehiscence is fully distended, and nearly all the pollen 
grains have been shed. The thickening of the radial walls of the epidermal cells 
18 very pronounced, (x 110). 

2>sh^est»e«. 

After the stamen has reached nmturity; the eimuing desieoalion leads to a 
oontraction throughout the cells of the sporangial waHs, Tbe opidermal sells 
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naturally share in the resultant tension, which steadily increases until rupture 
occurs, as indicated in Text-hg. 8. Examination shows that this occurs at the 
only region at which the cells are unthiekened, and, as is to be expected, the 
tissue gives way along the line of least resistance (Text-flg. 8). Not only that, 
but the extent and direction of the rupture are controlled by the ring of oella 
with specially thickened walls surrounding the vascular bundle of the connective 
(Text-fig. 6). The aperture thus initiate steadily increases in sire until the 
condition represented in Text-8g. 9 is reached. The dispersal of the microspores 
then follows as a matter of course. 

An examination of the microsporangia at different stages (Text-dgs. 5-9) 
demonstrates how the various specialised structures combine to effect a common 
purpose, namely, the rupture of the sporangium, to set free the spores. 

The epidermal layer, which to begin with has cell walls of normal thickness, 
gradually acquires a thickening of the radial walls, and to a much less extent 
of the periclinal walls (Text-flg. 7). This increases until the extremely thick 
radial walls shown in Text-flg. 8 are produced. The outer walls of the epidermal 
cells are slightly thicker than the inner walls. Accordingly, when contraction 
due to desiccation occurs, the specialised structure of the epidermal cells permits 
of tangential compression, but resists radial preasure. This naturally produces 
a tangential strain, resulting in the rupture of the thin walled cells at (d), and 
th^ gradual pulling apaii; of the arms of the sporangia. The openixig outwards 
of these arms brings the outer ends of the radial walls closer together, and so 
produces the wrinkled appearance seen in i>roflle in Text-fig. 9. The change in 
shape of the epidermal cells is manifest on comparing Text-flg. 7 at (c) with 
Te^-flg. 9 at (e). The inner tangential walls are thin, and therefore well 
adapted to permit of the change in shape which the individual ceils of the epi- 
dermis undergo, when dehiscence is complete. 

Miorosporogenesis in Stpp^elia longifolia is at present under investigation 
and will be described in a subsequent paper. 

The OvtUe, 

The young ovule consists of a slender nucellus surrounded by a single thick 
integument. In Text-flg* 10 the relative positions and sizes of these parts are 
illustrated. The megasporangium proper consists of a single axial row of cells 
enclosed by an epidermis one cell thick. 

Meffosporogenesis. 

The apical cell of this axial row enlarges and functions as a megaspore 
mother cell. The enlarged nucleus is very apparent, and the balled condition of 
the chromatin threads indicates the imminence of redaction division. No parietal 
cell formation occurs, and so the megaspore mother dbU is only separated from 
the micropyle by a single layer of cells. A subsequent stage is seen in Text-flg. 
ll, where the four-nucleate condition, resulting from division of the mother 
cell, is depicted. These nuclei are very large, and are not separated from one 
another hy walls. It seems clear then that the nucleus of the spore mother cell 
divides into two, and then into four, in the normal way. Later, each of the three 
inner nuclei betimes surrounded by cytoplasm and a thm membraneous wall, so 
that four complete megaspores are evolved. All four ttiegaspores ore thus en- 
tflosed within the original cell wall of the spore mother cell (Text-fig. 11). 

So far then the history of megasporogenesis approximates to that eharac- 
teristic of the more advanced Angiosperms. IVom this point, however, certain 
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ph«BM of tfie dovdlopmeAt are evineed, which g^ve to this life^histoty aa ittlefiil 
peculiarly its owe. AH the megaspores continue to enlarge^ but Ito funetioiifll 
m^^aepote is the distal or mioropylar one» and not the chalazal one^ as ia usnaUy 
the case. This rare feature is illustrated in Text-fig. 15. The oocaaional fane- 
tioning of the mieropylar megaspore in the Sympetalae was reported as far 
back aa 1868 by Oliver. Itater^ other investigators^ Fry (1902) ^ Yesque (1878, 
1870), Idoyd (1902), and Guignard (1882) described examples in which megUf 
spores other than the chalazal one may occasionally function, but it shoal? be 
noted that the case reported by Oliver is the only one in the Sympetalae in 
which it has been clearly established that the mieropylar megospore normally 



Text-fig. lO.— A median longitudinal section through a young ovule. The 
massive integmnent (intJ, partially enclosing the nuoellus (nuc.). is seen. The 
large ceU terminating the axial row of the nucellus is the megaspore mother-odil 
(megjnx).) . The nucleus is in synapsis; (mi.) micropylo. (x 000). 

funetioas in the production of the female gametophyte. Even in this fanaCi 
TfWpsUe, the cell adjacent to the distal one may on occasion be the one to 
fitncitoti. 

In the Monocotyledons and the Arohiehlamydeae the funetioitiiig of 
mieropylar megaspore baa only been found in a few oases. Thus Tmb ani 
MeQiak (1880) have observed that the outer of the two megaspores nonoaUy 
produoes the embryo^ac in Agrapkis, but that the inner of the two megaspom 
develops to the four-nucleate st^. Again Campbell (1900) reports that the 
outer mieropylar megaspore^in IHeffenhachia is t^ one to produce the fomalo 
gametophyte* Turning to the AreMcblamydeae it is found that J^mHhue, is 
desorib^ by Treub (1882), is the only ease in which the mieropylar megaspore 
is the fbttetiona! one. 
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A survey of these facts is suMcient to emphasise the rarity of the pheno- 
menon described above for Styphelia longifolia. 

Contrary to expectation^ the three remaining megaspores do not disintegvate^ 
but oontiime to increase in sise, each being limited by a thin membrsneoiis wall 
The nucleus is large and contains a single nucleolus. The cytoplasm is dis- 
tbctly vacuolate and takes the form of thick strands (Text-figs. 13 and 14). 
The nucleus of the micropylar megaspore divides, and the typical eight-nudeati 
stage of the Angiosperm female gametophyte is evolved. In Text-fig. 12 the 
two elongated cells Si, S 2 , adjoining the micropyle are obviously the yoong 



Text->figB. Id, 17, and 13 show the polar nikdei (p.n.) in various stages of 
fusion. Fusion occurs in the region where the embryo-sac begins to narrow, 
(x 270) . 


Text-fig. 10. — A median longitudinal section througih an ovule riiowitig the 
passage of the poUrit tube (p.t) through the micropyle (mi.) and into the embryo- 
sac. The lower end of the tube is seen at the apex of one of the synergids (Si) . 
(x 200). 


synergids. The other six nuclei vary somewhat in siae. At this stage it is to 
be noted that the eight cells of the gametophyte oeonpy the upper region of the 
sac (Text-figs. 12 and 16). Kevertheless, their positions, relative to one another 
in the sac, are quite normal, and in no way suggestive of the extreme laek of 
polarity eharaeteristic of Peperoma peUuoidm, as deseribed by Campbell (1000) 
and Johnstone (1000) respectively. 

As the eml^cHMie grows, however, four nuclei are aggregated at the mic ro- 
pylar end, while the other four are located towards the ehali^ end of the sac. 
Thmo l^ter nndm, however, do not* always eongregate at the extfenuty, as ia 
usual in Angioapenns, The distribution of the nuclei aftm s^aration ia a hown 
in Text-fig. 10 of my preliminary note (1023). The polarity elwraoteristio of the 
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Text-fig. H shows the 4-nucleate condition consequent on division of the sjjore 
mother cell. Bach nucleus (n.) is the nucleus of a young megaspore. U 020). 

Text-fig. 12.— A median longitudinal section of the embryo-sac. The eight nuclei 
of the female gametophyte are shown, the two large pyriform cells are the synergids 
(Sa, Sa) ; (n. Si) nucleus of synergid. (x 400). 

Text-sfig. 13. — Two of the non-functional megaspores (i.meg.) as seen in the 
nwcrotome section immediately following^ that of Text-fig. 12. The Urge nucleus, 
cytoplasmic strands, and wall of megaspqre are clearly seen, (x 400). 
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<!ells of the An^oBperm sac is thus attained somewhat late. Very soon a nucleus 
from either end separates from its associates, and passes towards the middle of 
the sac, where fusion occurs (Text-fig. 18). 

Female Gametophyte. 

Egg-Apparatm, 

The outstanding feature of the female gametophytc is the egg apparatus 
in which the synergids arc extraordinarily enlarged (Text-figs. 21 and 22). The 
synergidfi are precisely pyriform and at maturity the beak of each protrudes 
slightly into the micropyle. The narrow end has a distinctly striated appear- 
ance, and stains lightly with Haidenhain’s iron-alum haeinatoxylin, and Flam- 
ingos triple stain (Text-fig. 21). This behaviour is in striking contrast to the 
deep staining characteristic of the body of the synergid. Each synergid has one 
or several vacuoles, and a large nucleus (Text-fig. 22), The egg is the lower- 
most cell of the egg apparatus, and its lower extremity, in which the nucleus is 
situated, extends below the synergids. 

Polar Nuclei. 

The polar nuclei are large, and distinct. Their gradual approach and sub- 
sequent fusion are demonstrated in Text-figs. 16, IT and 18. This fusion oMurs 
prior to fertilization. At this stage the embryo-sac is somewhat club-shap^, 
with the head, which contains the egg-apparatus, adjacent to the micropyle. The 
polar nuclei fuse in the region where the sac is beginning to narrow (Text- 
fig. 16). 

Antipodal cells. 

The most outstanding feature of the antipodal cells is the insignificant part 
they play in the life-history of the gametopbyte. They disintegprate before fer- 
tilization and only occasional traces of them can be found by the time the polar 
nuclei have fused. Dense staining of the contents in the lower portion of the 
sac no doubt indicates the locus of their disintegration. Thus it is evident that 
tlie antipodals represent the most insignificant feature of the female game- 
tophyte, and play no part in the nutrition of the sac. 

Fertilization, 

When the flower opens the microsporcs are in the binueleate condition (Text- 
fig. 8). Pollination occurs soon after the exposure of the stigma, as the pollen 
tube is found traversing the micropyle in the material fixed within a few days 
of the expanding of the petals (Text-fig. 19). The micropyle is narrow, and so 
the pollen tube remains thin until entranee to the sac has been effected. In many 
cases tlie synergids protrude slightly into the micropyle before the pollen tube 
actually reaches the vicinity of the sac. Access to the egg apparatus is thus 
facilitated. At this stage of development starch graine begin to appear in the 
.cytoplasm in the region of the egg and fusion nucleus respectively, and by the 
time the pollen tube reaches the egg apparatns a dense aggregation of grains is 
seen, especially around the egg. This is illnairated in Text-fi^. 29-23. In some 
eases the grains are packed so closely that the egg is more or less hidden. 

» ii ^ w ii I .n.i. ■ ■* ' ■■■■■ .r ■ ■ i '■ ■ 

Text-fig. 14. — The third non -functional m^aqpore os seen in the microtome se<'- 
tion succeeding that of Text-fig. 13. 

Text-fig. 16,— Composite drawing composed from the three sections of Text- 
figs. 12, 13, and 14, The cells of the female gametophytc and the tihree non- 
functional megaspores (i.meg.) are seen to be encloasd in a common chamber, lx 400), 
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Text*fig. 90.— AAoUlMiir tie# bf tiiO ttiteropyUr fbgkm of the sac. A potlen twite 
<pt.) IS seen alongside one of the sytiergids (^i) * Near the extremity of the twite 
d malo nwcletks <mnsl tl depidledi trhUe In front a. atructuie strongly suggestive 
of a second male nucleus (mn^l iusing with the nucleus ol the egg (0.) is ap. 
parent. Numerous starch ghiifis (al) are seen in the cytoplasm around the eik 
hucieus. (x 970) . 

Text-fig. 91.— Another idb# of ^ pdfiisn tube (p.t.) within the sac. Xti tUs 
case the tube seems to have penetrated^ and to be malcing its way through, oote 
of the synergids (Si), ffet^ agaia^ the starch grains are aggregated around the 
«gg (o )* 9701. 

Text-fig. 29.— This secUott itnniefiiaiely succeeds, in the microtome series, ihs 
one shown in Text-fig, 91. The lower extremity of the tube (p.t.) which contains 
the male nucleus (mni) is iteefi from synergid 8i. (x 970). 

Text^. 93.— The dose paetdng ^ m starch grains around the egg mideUs It 
illustrated, (x 970) . 

Text*^fi^. 91.— A lotigituiilhud jteqttOn trough an embryo-sac after fititittsatidil. 
The ttro synergids. Si, ate stilt sMhst^h semetThat disedMd. A W9t 
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Tli« poll«n tube web often been ia the narrow passage of the mieropyle 
(Text“%. 10)* The large synergids, however, witii their rapid absorption and 
ienadious retention of stain^ tend to eonoaal eoorse of the pollen tube within 
tjbe sac* Consequently the tracing of its progiwss towards the egg is a matter 
of unusual difficulty* However, by the oarefol destaining of overstained sectionb, 
demonstration of the course of the pollen tube within the sac was effected in 
several cases. Text-fig. 20 shows a typical example'. There the pollen tube is 
seen alongside one of the synergids, and its extremity is turned towards the egg. 
One nucleus — the male — is seen near the and of the tube, while the appearance 
of the structure adjoining strongly suggests the fusion of the eg^ nucleub with 
the other male nucleus. Again* in Text^fig. 21, the pollen tube is seen emerging 
from the mieropyle and making its way down between the wall of the sac and 
a synergid. It evidently piercis the gynergid, because the next section of the 
series, Text-fig. 22, shows the extremity of the same pollen tube emerging from 
the same synergid, A male nucleus is seen in each portion of the pollen tube* 
Division of tlie zygote docs not at once follow fertilization. 

The endosperm nucleus, on the other hand, shows immediate activity, and 
very soon free nuclei are seen scattered throughout the sac (Text-fig. 24). It is 
distiTictly noticeable that relatively few though large nuclei are formed within 
the enlarged mieropylar region, while on tlie other hand very numerous nuclei 
are formed within the lower and narrower region. 

Growth of the sac proceeds apace, and its form undergoes a complete trans- 
formation. This is due to the fact that the middle region of the sac enlarges 
enormously, while the mieropylar end shows no very appreciable) increase in size. 
The endosperm nuclei continue to divide, wall formation supervenes, and finally 
a massive endosperm is developed, as indicated in T^xt-figs. 25 and 28-30 (also 
1923, Text-figs. 11 and 12). 

It will be noted that in the mature seed the endosperm does not extend 
quite to the ehalazal extremity of the sac. litis leaves a small chal^zal chamber 
between the endosperm proper and the three non-functional megaspores. 

The Embryo. 

The actual division of the zygote h^ not been demonstrated, but a very 
young embryo is delineated in Text-fig. 2fl. At this stage all traces of the 
storcli grains, formerly so abundant, have disappeared (Text-fig. 24). The pro- 
embryo is provided with an extremely long snspensor, the evident function of 
which is to transfer the embryo from the mieropylar chamber, and push it deep 
down into the region where endosperm formation is going on. 

A slightly older embryo amid the endosperm ia shown in Text-fig. 28. The 
embryo continues to develop, and assumes the roai^ded form indicated in Text- 
figs. 29-31. The digestive action of the embryo w indicated by the corroded 
appearance of tlie adjacent endosperm cells;. This teiAan is also apparent at 
the earlier stage of development indicated is Tmtt-fig. 28. Cell division con- 
tisaos (intil the stage shown in Text-fig. is M«died. The demia^gen is well 
defined, and the differentiation into periUem and plerome is soggested. The 
development of the embryo has not yet been f<dlowed beyond this stage. 

'large tree endosperm nuclei (f.e.n.) are seen in upper sac, while in the lowed 
and narrower region, abundant cytoplasm with pttaiKrotis free endosperm nuclei 
(f.e.n.) if found, (x 270). 

TexVfig. 25.— -A longitudinal .section through the endoq>enn (end.). An 
embrvo (emb.) and suspensor (sp.) are seen enibeddiMl in the endosperm tissue, 
(x ISO). 
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At this point the writer would again call attention to the shape of the 
mature embryo sac (1923, Text-fig. 11), At one end a large micropylar cavity 
is developed in a manner similar to that so often figured by M. Peltrisot (1904) 
in his extensive investigations in the Erioacoae. This cavity is separated by a 
constriction from the distended region below, which forms the main body of the 



Text-fig, 26. — This view shows a very young embryo with the extremely long 
auspensor (sp.) puabing the embryo into iiae lower region of the sac where endo- 
sperm formation is going on, (x 180). 

Text-fig. 27. — Another view of the same highly magnified, (x 600) . 

sac. The function of this chamber is not apparent, because, as already pointed 
out, it contains at maturity only a few free endosperm nuclei. 

It may, however, have a haustorial function, as in the Ericaceae (Peltrisot, 
1904). The embryo develops amid the endosperm in the central region of the 
sac, but the greatly elongated suspensor traverses the micropylar chamber, and 
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pafises through the constriction separating these two regions (Text-ftgs. 26 and 
27). 

The persistent megaapores remain in full activity until long after fertil- 
ization, for they are seen to he intact when the embryo is at the stage indicated 
in Text-flg. 28. Their disintegration commences when the endosperm approaches 
maturity, for at the stage indicated in Text-fig, SI only thq positions previously 
occupied by them are apparent. Accordingly it is evident, that the megasporee 
retain their vitality until nutrition for endosperm formation has been supplied. 
This is what might be expected, seeing that the food supply of the embryo 
now assured by the presence of a copious endosperm. 

The various phases of the life-history of Styphelia tonyifolia having been 
presented, it remains to prol)e into the significance of the several peculiar featurop' 
which stand revealed. 

The functioning of the micropylar megaspore has already been discussed, 
but the phenomenon of far more fundamental importance — and one which the 
writer believes has never previously been demonstrated — is the long-continued 
active persistence of the three inner megaspores. It must be borne in mind, of 
course, that Oliver (1888), in the case of TrapalJa, describes an example in 
which megaspore persistence is demonstrated, but at the same time it will be 
realised that in Trapella only one of the non-functional megaspores — the inner- 
most — persists for any length of time, and in this particular case it develops 
into a bi-cellular haustorium. Moreover, the megaspores in Trapella are par- 
titioned off from each other and from the embryo-aac by definite cell walls. 

Now the Epacridaceae are generally conceded to be fairly primitive repre- 
sentatives of the Sympetalae, which in turn are derivatives from the Archi- 
chlamydeae. The persistence of the megaspores in Styphelia immediately sug- 
gests that this phenomenon represents the survival of a primitive condition when 
all of the four megasporos were functional. But, if this interpretation be 
correct, then why has a similar state of things never been reported in the more 
primitive and presumably ancestral forms in the Archichlamydeiic? 

A possible reply to this is that the Epacridaceae — which are confined to the 
Southern Hemisphere in general, and to Australia in particular— may represent 
a type which lias emerged and diverged in very early times from extremely 
primitive Angiospemis, and has over since preserved its identity and, in a special 
degree, one of its ancestral features. 

Another aspect of this discussion relates to the present day function of the 
thrt^ megaspores in question. Thpy arc highly nourished, vigorous organs up 
to the time of endosperm formation, and it has occurred to the writer that they 
may be instrumental in tlie nourishing of the embryo-sae. The innermost mega- 
spore is in close juxtaposition to the conducting tissue of the chalaza, and any 
nutritive supplies therefrom would clearly meet with little resistance in passing 
upwards by way of the raegaspores to the developing functioning megaspore, 
female gametophyte and endosperm, especially when it is remembered that the 
megaspores are not separated from each other by walls. Furthermore, in the 
ease of Styphelia^ the common chamber enclosing the female gametophyte and 
the three megaspores clearly provides an increased surface for the absorption of 
nutritive supplies from the surrounding tissue. It is suggested then that the 
megaapores have assumed a haustorial function, and form a wa media for the 
transfer of nutritive supplies from the conducting tissue of the chalaza to the 
embryo-sac. 

BHually, it has been pointed out by Coulter and Chamberlain (1915) that 
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the known eases ot the functioning of the micropylar megaapore are so few 
that the phenomenon may indicate some peculiar condition, and it has occurred 
to the writer that this peculiarity is bound up, in some cases at leaat, with the 
haustorial activity of the non-functioning megaspores. Certainly this is so in 
the case of Stypkelia long^foUa and Trapelld sinensis* In any case it is evident 
that if the non-functional megasporea ere to be inatmnaental in the nutrition of 
the embryo-sac, then their most advantageous position is adjacent to the chalaza, 
and, that being so, the selection of the micropylar megaapore as the future em- 
bryo sac is accounted for. 

Summary, 

The antbex consists of two microsporangia instead of the four usual in 
Angiosperms. No fibrous layer is formed by the sub-epidermal cells of the wall 
of the microsporangium. The epidermis assumes the role of the usual fibrous 
layer, and by differential thickening and variation in shape of the constituent 
cells effects and controls the specialised method of longitudinal dehiscence. In 
the younger stages the thick stratified walls of the miorospore provide a reserve 
food supply for the further development of the microspozns which are shed in 
the bi-nuoleate condition. 

A single anatropous ovule is <Hmtained in each of the five loculi of the 
gytioecium. The nuoellua consists of a single axial row of cells, surrounded 
by an epidermal layer one cell thick, enclosed by a single massive integument. 
The distal cell of the axial row functions as the megaspora mother cell. No 
parietal cell formation occurs. 

The spore mother cell undergoes reduction division, and produces a row 
of four megaspores which are not separated by cell walls. The mieropylar 
megaspore functions and produces the normal eight-eelled gametophyte, a some- 
what rare oocurrenoe in Angiosperm life-history. 

The female gametophyte is characterised by the extraordinarily large pyri- 
form synergids, eaeh with a pronounced striated apical region. The polar nuclei 
fuse prior to fertilisation. The antipodal cells are insignificant and evanescent. 
The polarity of the cells characteristic of the Angiosperm gametophyte is as- 
sumed somewhat late. 

The three innermost megaspores do not disintegrate bat enlarge very con- 
siderably, and persist in an active state until endospenn formation is almost 
completed. This long-continued persistence and activity of the three non-func- 
tional megaspores has not previouiyly been recorded in the Ufe-history of the 
Angiosperm. 

The pollen tube makes its way down through the aoicropyle, enters the 
embryo-sae, sometimes piercing a synergid en route to the ejgg, and brings about 
fertilisation in the normal manner. 

Immediately after fertilisation the endosperm nuelans divides rapidly, pro- 
ducing numerous free nuclei, but wall formation speedily supervenes, and a 
copious endosperm is developed. A micropylar chamber, similair to that des- 
cribed by 3ML Pelbriaot in his researches on the Ericaceae, is formed at the apical 
region of the sae. A elMiaaal ehamber is also present in the mature seed. 

The embryo is tiraiisferred from the mieropylar chamber into the central 


togen (d.) is complete except in the region where the riwiide is to appear, (x 270) . 

Text-flg. »1.— This section represents the final stage found in this investigation. 
The derraatogen (d.) is very evident, while the regions of the periblem and the 
plerome rei^pMctively are suggested, (x 270). 
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region of the endo&penn by a very long narrow suspensor. Various stages in 
the development of the embryo are delineated, but no abnormal features have 
been recorded. 

It is suggested that the persistence of the three non-fonctional xnegaspores 
represents the retention of an ancestral condition of the Augiosperm, and that 
in consequence the Epaeridaceae have diverged in early times from very primi- 
tive types, and have since preserved their identity in an extraordinary degree. 
The restricted distribution of the family supports this view. The writer is of 
the opinion that the present day function of these persistent megasporeB is 
purely haustotial. 

For helpful advice and kindly criticism given during the course of this re- 
search, I desire to place on record my sincere thanks to Professor Lawson, in 
whose laboratory these investigations were carried out. My thanks are also 
duo to Dr. McLuckie for similar good offices. 
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RESULTS FROM ROY BELL’S MOLLUSCAN C^OLI.ECTIONS. 

By Tom Iredale. 

(Plates xxxiii.-xxxvi.) 

[Road 25rth June, 1924.] 

Roy Bell has made several collexjtiona of molluscs which 1 hope to report 
upon more fully in the near future, especially in connection with zoogeographical 
problems relating to Australasia^ Roy Bell was born on Raoul Island, in the 
Kermadec Group, and was of the greatest assistance to all the members of the 
Expedition of 1908, but more especially , to myself, as I found he bad an ex- 
cellent knowledge of the larger shells and was keenly interested in this group. 
After I left the island, he made still larger collections, which were partly re^ 
ported upon by Mr, W. R. B. Oliver, now at the Dominion Museum, Wellington, 
one of our party. Owing to an unexpected disaster which compelled all the 
settlers (the Bell family) to leave the island, I was able to obtain bis services 
i'or Mr. G. M. Matliews, to investigate the bird life of Norfolk and Lord Howe 
Islands. While upon these islands he made large collections of molhiscs for me, 
until the Great War suspended all scientific work and publication. Bell volun- 
teered, though not sound, and served four years, and upon his demobilisation 
made more collections in Australia. He landed at Melbourne and went to Port 
Fairy, Victoria, where he studied the Adelaideau fauna; he then travelled to 
Maliaeoota, Victoria, where he ft>und almost a pure Peronian Mollusc Fauna. 
This was all I had Paired for ccuupaiison, but the influenza outbi^eak prohibiting 
his return to New Zealand, he travelled to Eden in T^vofold Hay and stopped 
there until the epidemic was over.’ He employed himself in making a thorough 
survey of the mollusean fauna, shore collecting in every available place, dredging 
throughout the Bay in from five to twenty-five fathoms, and outside, as far 

north as Merimhulo, in water to the same depth, and in deeper water, from 

fifty to seventy fathoms, off Green Cape. In this essay I deal with the Twofold 

Bay collections, but use the other material for comparison. As all the material 

has been collected by one man, employing die #aiue methods, the results are 
especially valuable in this respect, the personal equation, no small fatitor, being 
eliminated. Angas reeorded shells, received from Brazier, from Twofold Hay, 
while apparently Cox and Iledley also collected . there, but 1 have seen no note 
of Disaster Bay, the southernmost limit of New South Wales, which Hell visited. 
The littoral fauna was found to be stationary, little trace being found at a depth 
of only five fathoms, while from five to tw’enty fathoms, the mollusean life was 
uniform; but beyond twenty fathoms a new fauna was developing, and from 
the deeper water, 60-70 fathoms, still more different forms we^ secured, but, 
as usual, much of the deeper water material was dead. Again, the shells washed 
up on the beach vary according to the seasons,, many being found during winter 
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galeB which are not met with in summer; and tbeae also are rarely dredged. 
Thus, to investigate completely a faunal area, the seasons must be also considered 
as well as much dredging and shore collecting. Probably a yearns collecting by 
a company of W'orkers would show three-quarters of the fauna in a restrieted 
area. 

Hedley proposed a subdivision of the Australian coastline, as regards the 
marine fauna, into four regions; these have been generally accepted by scientific 
investigators, but seem to have been misunderstood by some who were ignorant 
of the facta. The present collections were made for the purpose of enlarging 
our knowledge of the regions, especially by means of the Loricate fauna, as I 
had found these indicated the general results very fairly. I had made collections 
at Port Curtis and at Caloundra, Queensland, and have recently collected con- 
tinuously on the Sydney beaches, while I have paid a visit to Port Faiiy, Victoria. 

Hedley's Regions are as follows: th© Solanderian covered the coastline of 
Eastern Australia from Cape York to Moreton Bay; the Dampierian Region 
ran w<?stvvard from Cape York to Shark’s Bay, Western Australia; the Adelaidean 
Reygion extended along the south and south-west coasts of Australia from Wilson’s 
Promontory, in Victoria, to Shark^s Bay, and included the north and west coasts 
of Tasmania; tl:c Peronian Region took in the rest of the east coast of Australia 
and Tasmania, and the east coast of Victoria. The only emendations yet pro- 
posed have lHH?n the separation of the eastern coast of Tasmania under the 
name Maugcan, and the acceptance of the Solanderian as inclusive of the Dam- 
pierian. I have continually compared Peronian shells with the (same) species 
from ftouUiom Tasmania, and commonly find them to differ to a greater or less 
degree. At the point of inosculation of Regions, species of the two Regions 
will commonly be met with, but the further away from this point the purer the 
collection. Thus, to emphasise this point, Sydney should show almost a pur© 
Peronian fauna, while Adelaide would show just as pure an Adelaidean fauna, 
but collections made at Twofold Bay or Western Port might show an appreciable 
Adelaidean or Peronian element respectively. At Twofold Bay no Solanderian 
ioram would be expected, and those hypotheses have been aheolttiely confirmed 
by facts. We can now with certitude generally designate the littoral marine 
mollusca with their Regional names. It must be remembered that we are dealing 
with the littoral fauna, and that the deepwater fauna does not obey these laws 
so exactly, but curiously enough, even this fauna shows distinction in the same 
manner. With regard to the exact relationship of these deepwater forms and 
also the fossils, I have published a note (Proe. Malac. Soc., xv., 1022, pp. 37-8) 
indicating a solution of the nomination of these rdatejl forms. A paper by 
Chapman and Gabriel (Proc. Roy. Soc. Viet., xxxvi., n.B., 192S) has just been 
received, in which they record their belief that the recent and fossil forms must 
be compared and contrasted, and then describe some new speoies, and record 
other fossils under living names. They do not appear to have oonsidered my 
note as aimplifyiz:^ their troubles. They have dabbed a new speoies C>dlana 
cmduncrei as differing from ( 7 . variegata in a few details. (7. vaHegitt/a is the 
common Sydney limpet, which varies according to station and lo^ity, and their 
species could be matched in any series proeaned at any place, t regard their 
form with exactly the same views as they have expressed, hut my method of 
nomination obviates any critioima. I will give details of my scheme under the 
first spec^ that leads itself to such treatment, rotbec thaa in this introdnetion. 
These notes are eritical of the nomination and status of New South Waies marine 
moHuscs, and are revisional of the names utUised by fiedley in his C^k list 
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publiBbed in 1918. The whole of this work is based upon Hedley^s foundation, 
and should be i*egrarded as onuunontal rather than as destructive, in the same 
way as the stonetxiason improves the face of the laid stone, 1 have amended 
Haley’s List: the stone itself is not altered, only beautified, and without the 
stone to work upon the stonemason could not woik. I have made much use of 
IMtcbard and Qatlifif’s Victorian list, with its continuation by Gatliff and 
Gabriel, Tate and May^s List of Tasmanian molluscs with May’s additions, and 
more recently May's Check List and Illustrated index of Tasmanian shells, and 
Sir Joseph Verco's numerous mid invalualde papers on ^uth Australiaa MoL 
lusca. As all these essays have appeared in circamsciibed and well known 
Australian scientific journals, I am not giving complete references save in neces- 
sary cases. This will save very much space and will not cause much inconvenience 
to the interested worker. It should be stated here that the collection reported 
upon was studied at the British Museum (Natural History) in conjunction with 
the use of Sherbom's MSS., and has been reviewed by means of the collection 
in the Australian Museum, so that both aides of each matter at variance have 
been viewed. The collection will be placed in tiie Australian Museum for future 
reference, and it should be emphaaised that the thanks of the scientific world 
arc due to Mr. Cliarles Hedley, who bos assisted me in every possible way in 
this revision of his own life-work. We are agreed that it will be many years 
before such drastic treatment can be again served out to the marine moUnsos of 
this State. 

To save space the following notes have been condensed to a minimum, only 
the bare facts being recorded, so that it may not be realised Giat many of these 
notes represent months of research and have not been hastily produced. Twice 
as many notes have been withheld for farther consideration in connection with 
fieldwork, and tiie multitude of new generic names here introduced is through 
comparison, with the assistance of the leading British malacologists, of these 
Austral forms with the PaJaearetic types, 

I have proposed as new: — 

Nucuia praetenta, nom. nov., for Nueula umbonata Smith, 

Nucidana (dohrnii) tra§ulata nov, 

ComitiMaf gen, nov., for mtltucca Hedley. 

PoroUda p^rtubata, nom. nov., for Poroleda lanceolatu Hedley. 

Propeleda, gen. nov., for L&da en»i(nd» Angaa. 

Glycymeria Htriatularis HmpectuB, Mibap. nov. 

Neotrigonia gemma, sp. nov. 

NotoUmea, gen. nov., for Lima amiraUs Smith. 

Lima mmbifer, gp. nov. 

Tneh&m^ecidm, gen. nov., for Lithodomm^^barbatus Reeve, 

Fluviolanatus, gen. nov., for Madiolarea eiMorta Bunker. 

Modioltta del^fieue, nom. nov., for M. olbsccattic auct 

Amygdahm heddomeif nom. nov., for Movliolde arhoreecene auct. 

Solamen rex, gen. et nov. 

Eimmioihfema, gen. nov., for Thmm epeehea Angas. 

Tl^mAapeie peraniana, nom. nov., tor T, ehpmtula auct. 

Thraci£>ra, gen. nov., for Thradopek wranoea Hedley. 

Mpadora ropana, sp. nov. 

Mpaiora eompiexu, sp. nov. 

Xmraeeakna, gem nov., for CmteaeMa kingicola Lamarck. 

Tofaibneo, gen. nov., for CroBsateUd aurora A. Adams and Angus. 
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Sdlapuiiunif gen. nov,, for CtaiisaivMa fulvid4x Angus. 

Bathycarditaj gen. iiov., for Vurdita raouli Angus. 

MendicMa memoratay gen. und noni. nov., lor Lucitia ht^uta liodley. 
Notomyrteay gen. nov,, for Myrtara holanim liedley. 

I^umellaj gen. nov., for Diplod4jnta adamai Angus. 

MelliitryXf gen. nov., for Erycina acuputicta Iledlev. 

Borniolaj gen. nov., For Bornia U^pida Hedley. 

Pratulunij gen. nov., for Cardium thetidin Hedley. 

GouldiopUy gen. nov., for Gouldia australis Anga.'<. 

Fluctiger royanunj gen. et si*, nov. 

Notocallistay gen. nov,, for CyUtvrea kingii Gray. 

ChioneryXf gvn. nov., for tttritdisfiima Sovverhy. 

Eumarciaf gen. nov., for fumigata Sowerby. 

Tellina beryllinay nom. nov., for TeUina inaequivalvis Sowcrby. 

SemelangiduSy gen. nov., for Tfillina tenuilirata Kowerliy. 

Abranda^ gen, nov., for A. rex, nom. nov., for Trlllna elliptica Sow*. 

Bolen correctUHy nom. nov., for Bolen Klounli anel. 

Bcusurona, gen. nov., for Scissurella rosea Hedley. 

Bcissurona rosea remota, subsp. nov. 

Bubeeidoray gen. nov., for Emarginula connectem Tiiiele. 

Eimulanax, gen. nov., for Functurella coroUa Vereo. 

CosmetalepaSy gen. nov., for Fmurella concatenata Crosm* and Fischer. 
SophismalepaSy gen. nov., for Fismrella nigrita S»>werby. 

Elegidion audax, gen. et sp. nov. 

Rixa^ g(*n. nov., for Glyphu watsoni Brazier. 

Vacerra, gen. nov., for Puncturella demissa Hedley. 

Vacerra denUesa mefula, subsj>. nov. 
llaliotis naevoitum> improhuhm, subsp. nov. 

Mesoclancuh^s^ gen. nov., for Trochus plehejus Pliilippi. 

Notogibhulaf gen. nov., for (ribbuUt C(fxi Angus ™ BtoniateUfi hicarlnaln A. 
Adams. 

3f/nopo, gen. ru)V., for Fossarina legrandi Petterd. 

Leiopyrga octona ^^‘oblenHtticay subsp, nov. 

Sjyectamenf gen. nov., for Trochus phtlipiyensis Watson. 

Ethminolia prohahiliSf gen. et sp. nov. 

Minolia pulcherrima emendata, subsp. nov. 

Bakipotensj gen. nov„ for Trochus armillatm Wood. 

Fautor, gen. nov., for Ji^hyphhim comptm A. Adams. 

Astelena, gen. nov., for Trochm scitulm A. Adams. 

mmdenchusy subgen. nov., for Phasianella vcntricosa Qnoy and Gaimml. 
BeJlasiraea, gen. nov., for Astraea fitnhriata aue.t. 

Bellastraea kesteveniy nom. nov„ for Astraea fimbriata met. 

Btipaiory gen, nov,, for 7’ei«o.'ii(oma starkeyae Hedley. 

Lo^erena, gen. mn., for Liotia nUnima Ten.-Woods. 

Pate^oida altkostata mteUay stibsp. nov. 

PateUoida dlticostafa complanata, sitbsp. nov. 

Notoacmea mixta mimula, subsp. nov. 

Badiaemea insignia cavillay subsp. nov. 

Notoacmea flammea diminuta, subsp. nov. 

Naeculuy gen. nov., for Nacella parva Angus ==: Patdlloida Quoy 

and Guimard. 
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PatellanoTf gen. nov.» for Patella aquanteferu 
Partfacmea illihrala melUla^ subsp. nov. 

Cellana mriefjata ariely Bubsp. nov. 

BotelluSf gen. nov., for Onoba haHHiana Hedlcy. 

Cnenactduw, gim. nov., for Sceda minuiula Tate and May. 

Silva royana^ s}». nov. 

Cacozeliaj gen. nov., for Cerithmm lacertlnum Gould. 

Seilarex, gen. nov., for Seila attentmfa Hedley. 

Oazamedat gen. nov., for Turritella gunnii Kee\e. 

Glyptozaria^ gen. nov., for Turrltdla opulenia Hedley. 

('nlpos2)ira guillaumei, sp. nov. 

Prosseola, gt^n. nov., for Crossea coneinna Angas. 

DtSicrofisea^ gen. nov., for Crossea lahiata Ten.-Woods. 
leuncula^ gen. nov., for Cingulina torcularift Ten. -Woods. 

Amtrotriton (parkGwmht^) ba^iUem^ nov. 

Cgrmtiellay gen. nov., ft>r Triton quoyi Reeve. 

Propednnmy gen. nov., for Natica umhilicata Quoy and Qaimard. 

Propesinum umhilicatum mmisculumy subsp. nov. 

Propesinum (umhilicatum) mimicum, nov. 

Trhnella merces, sp. nov. 

Baryspira fusiformis gaza^ sub.sp. nov. 

Scaphella caroli, noni. nov., for Valuta maculata f^wainson. 

Cymbiola complejca, noin. nov., for Valuta punctata Swainson. 

(TemmoUvaf subgeii., nov. for Oliva triticea Duclos. 

Cupidoliraf gen. nov,, for OUvella nympha Adams and Angas. 

Pervicacia^ gen. nov., for Ttrebra ustulata Deshayes. 

Pervicacia assecla. Bp. nov. 

Teleoehilus royanm, sp. nov. 

Colus novae-hoUandiae grandiculm, subsp. nov. 

Beryhma, gen. nov,, for Fueus mmtei Hedley. 

PropefusuSy gen. nov., for Fuaue pyrulatus Reeve. 

Microvoluta royanOy sp. nov. 

Peculator uerconis, gen. et sp. nov. 

Jiadulphue royanus, gen. ct sp. nov. 

Zella, gen. nov., for Terehra heddomei Petterd. 

Oalfridusy gen. nov., for Triton specioeue Angas. 

Typhis phiUppensia interpret, subsp. nov. 

Bedeva, gen. nov., for TropJum hemleyi Angas. 

Pugillaria gen. nov., for Siphonaria atowae Verco. 

Pugillaria stowae comita, subsp. nov. 

Additions to the New South Wales fauna are: Solemya amtraliH Laiuarekt 
Olyeymeris haloeericus Reeve, G. crehreliratue Soworby, O. ftahellatus Ten.- 
Wooda, Oetrea mordax Gould, Chlamye undulatus Soworby, Modiolus victoriae 
Pritchard and Qatliff, Gainnardia taamgnica Beddome, Myadara elongata May, 
M, 8uha3hida Gatliff and Gabriel, Phragtnoriama wataoni Smith, Liwina mayi 
Gatlifl and Gabriel, TotabWea aurora A. Ad. and Angas, Doainia victoriae Gat- 
liff and Gabriel, />. caerulea Reeve, Solen vaginoidea Lamarck, Saxicava auhalata 
Gatliff and Gabriel, Iscknoekiton tateanua Bednall, J. ptirua Sykes, Notoplax 
specioaa H. Adams. Sciaaurella omata May, roaea Hedley, Macroschtsma iaa- 
mmtae Sowerby, Leiopyrgn oetona Tate, Minopa legrandi Petterd , CaUioatoma 
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legraniU Ten.-Woo<ls, 6\ allporti Texx-Woods, Phmiunella rubem Lamarck, 
Uadiacmea imignis Monke, Notoacmea flammea Quoy and Guimard, Uadiacmea 
calamiiH (Jroswe and Fischer, Patelloida mbn^s^rnwrata Pilslxry, Liromba australis 
Texi. -Woods, Botellus hassianm Hedky, lii'isoina Untea lledley and May, Hetero- 
rittsaa iJcilfri(M Gatliff and Gabriel, Capidm amtralis Lamarck, PleHii>trocMKi 
rnonachtis Crosse and Fischer, Colpospira quadrata Donald, C. runcinaia Watson, 
iVancrtvu vincentiana An^as, PkMum pyrum Lam., iVafica shorehami Pritchard 
and Gatlifl:, Simm aonale Quoy and Gaiinard, CymatieUa quoyi Reeve, Buryspira 
tasmanwa Ten.-Woods, B, fmiformia Petterd, Marginella tasntanica Ten. -Woods, 
M, dentiens May, M. gabrieli May, M. gatliff i May, M. caducocincta May, Terebra 
mtulata Deshayes, Propefmus pyndatus Reeve, Nassarius tasmameus Ten.* 
Woods, PMlinc columnaria Hedloy and May. 

I have included some additions to the Victorian List ot Peronian mollust^s 
sent by Roy Bell from the MaJlacoota district, such as Ostrea glomerata Qouhi, 
Heterozona fruticosa Gould, Haploplax lentiginosa Sowerby, lialiotis eoceoradiata 
Reeve, Clanculus floridtui Philippi, Clanculus brunnem A, Adams, (Jantharidella 
picturata A. Adams, Eurytrockus strangei A. Adams, Astelena seitula A. Adams, 
Notoacmea peiterdi Ten.-Woods, Tectarius tuheroulatm Menke, Barpspira fust- 
formis Petterd, and Xymene hatdeyi Angas; many of the Peronian species now 
distinguished, also occur at Mallaeoota, as Ehyssoplax jugosa Gonlid, Ineknochiton 
crispus Reeve, Calliatochiton antiqujis Reeve, EmargimtHa hedkyi, Thiele, HaUotia 
naei>osum Martyn, Gena impertwa Burrows. It may be noted that Roy Bell 
collected over two hundred species of marine moUosca in the Mallaeoota district, 
which I hope to report upon soon, as previously there k searoely a record at all, 

SoLKMYA ALSTBALis Lamarck, 1818. 

Solemya australk Lamarck, Hist. Anim. sans Verteb., v., 1818, p. 489, King 
George^ Sound, Western Australia.— Mya marginipeetaf ib., ex Pcron MS,, in 
synonymy. 

Three young specimens of a Solemya were picked out of dredgings made in 
6-12 fathoms in Twofold Bay, and these are provisionally referred to the above- 
named species, until series are collected and the locality given by Lamarck con- 
firmed. I find similar young specimens in the Australian Museum, collected by 
Hedley and Braizier in Middk Harbour, Sydney, and these do not exactly agree 
with juveniles collected in King George Sound by Prof. Dakin also in tjhe Aus- 
tralian Museum. 

The genus Solemya waa introduced by Lamarck with this species and 8, 
mediterranean and Gray (Proc. Zool Soc. Lond., 1847, p. 192)i named the latter 
as type. Dali, reviewing the group (Nautilus, xxii., 1908, p. 2) cited the former, 
and this error has been copied by Suter, According to DalFs elaasifleation this 
adds a auperfamily Solenomyacca os well as a famUy Solemyacidae to the New 
South Wales list. 

* (6) Nuciila PU8ILLA Anggs, 1877. 

From the description and figure, this species appear^ to be a Prammuh, 
and comparison of specimenB I have collected on the Sydney beaches eottAnns 
this, necesaitatiiig its transference to that genus. 

(6) NirouLA UMBONATA Smith, 1891. 

When Smith named this specieB, be overlooked tbe fact that 3. ELall (Nat 
Hist New York, Palaeont v,, 1885, pt 1, p. 321) had appropriated the name. 

* These numbers refer to Hedley’s Check List. 
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Smith did not dr^cribc tii<^ binge, but it in a true Nncula bo I rename it Nucula 
praetenta^ nom* nov. 

(7) Nuoulana orabsa (Hinds, 1843.) 

Described fnim ** Australia” only; the type is a large shell tigreeing with 
Tasmanian shells named chuva by Gray, collected by Jukes at Hobart. T there- 
fore select Hobart, Tasmania, as the type locality of crossa Hinds. Twofold Bay 
shells are smaller and less coarsely sculptured, and this small form reaches north 
to Caloundra, Qld. If a name be desired, hatdeyi is available. 

(8) NucullAna noiiiiKi (Hanley, 1861). (Plate xxxv., figs. 14-15.) 

Lida hanleyi Angas, 1873, is not a synonym of this species as given by 
Hedley, but is referable to the preceding {N, crassa Hinds) as will be seen from 
the description and figure, and which I have verified from examination of the 
type tabkt preserved in the British Museum (Nat Hist.), which is, moreover, 
labelled crasiaj^ 

Sowerby (Conch. Icon, (Eeeve), xviii., Nov., 1871, Laeda, PI. ix., sp. 54), 
figured ** Laeda dorhmi (sic) A. Adams. Hab T* “Mas. Cum. in Brit. Mas./* 
probably from the same specimen, but the figure is very poor .as it does not show 
the elegant elongate shape of this species commonly occurring in shallow water, 
16-26 fathoms, in Twofold Bay (PI. xxxv., fig. 14). From deeper water, 50-70 
fathoms, ofi Green Cape, specimeins were secured which differed from the pre- 
ceding in shape, agreeing better with Sowerby^s figure, and whieh may be shortly 
deeeribed as having the shape of N, cmaaa, witii the aculptttre of JV. dohmu. 
These 1 name Ntteulana (dohrnii) tragulata, nov. (PL xxxv., %. 15). 

By this nomination, whieh I have refened to in my introductory remarks, 
1 indicate the relationship of the species iritbout dogmatising as to absolute 
value of the observed difference. 1 note that the form described appears to he 
the deepwater relative of the shallow water N, dohrm. Leda wooden Tate 
(Tinns. Roy. Soc, 6. Aust,, viii., 1886 (May, 1886), p. 133, PL ix., f. 8), from the 
Muddy Cr^, is almbst inseparable from N. dokmU aooording to Tate himself, 
and its status would be shown by using the oombinatioii Naculam [doAiwaj 
woodsii, while Leda crehreoostata Ten.-Woods (Proc. Roy. Soc. Tas., 1886 (1887), 
p. 112), as figured and described by Tate (loc. cit., p. 133, PI. v., figs. 5a-b), ap- 
pears to approximate very closely to the deepwater form here described, and this 
might be recorded as Nnctdana [cwbrecoslatal iragtidata, or NuctUana (dahfwri 
orehrfeoatata might be used for the fossil form. 

* (11) NuotTLAKA MiMAOEA (Hedley, 1902.) 

Thh peculiar little smooth species is ve^ different in appearance from the 
norma] forms, so I provide the< new genus CoiniHleda and name it ns type. 

(14) POROLEDA KKsicfnLA (Angas, 1877). 

The elimination of all errors from a trebiy-eoitfased subjcKst is a matter oi 
great diiSenlty. In the present ease, the specific identities have lieen correctly 
recognised with regard to the Australian species, but I propose to separate these 
gen^kally and thus, perhaps, obviate further error. Hedley, dealing with bi- 
valves dredged in 110 fathoms in New Zeeland waters (Trans. N. Z. Inst., xxxviii., 
19W (June, 1906), p. 71, PL iL, fig. 7), gave the correct guotation for the intro- 
duction of the genus name Fordlodaf Hutton, Macleay Mem. VoL, Linn. Soe. 
N,S,W., p. 86, Sept., 1893 (ex Tate MS.)| figuring a recent shell doubtfully 
identiiM as agreeing with the fosml type, 8enph%da 1 laneeolata Hutton, Trans. 
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N.Z. Inat., xvii., J884 (1885), p. 332. SuUn* (Man. N.Z. Moll., 1013, p. 840) 
has remarked upon the cliffereut size and proportions of the recent shell, so it 
seems as well to nanu; the species figured and described by Hedley os above; so 
1 here rename the 110 fathom shell Pondeda pt'rtubata* Poroleda spathula Iled- 
ley generally agrees with this species in the nature of the teeth, but Angaa^s Leda 
nmcnla sliows teeth of a different formation, though the shell is similarly elon- 
gated. I propose the !iew genus Vropeledaf naming J.eda em^kula Angas as type, 
Thiele^s Antarctic Leda longicaudata (Deutsch. Sudpol. Exped., xiii., 1012, p. 229, 
PL xvii., fig. 22), as determined by Hedley from the Sha**kIeton Toeshclf, An- 
tarctica, is actually congeneric with this, and not a Poroleda as here restricted. 
The two species, mf^icuia and spathula, occurred together in Twmfold Bay in 
20-25 fatlioms, hut the majority l)el(uiged to the former species. In a deeper 
dredging off Green ("ape, in 50-70 fathoms, many specimens turned up, but at 
this depth spathula predominatcfi. This suggests that the latter is a deeper- 
water shell and this is confirmed by the series in the Australian Museum. P. 
xpathula varied a little in shape, the larger ones, some exceeding the type in siac, 
agreeing with Hedley^s first figures, the smaller ones being more like the later 
painting made by Miss Clurke. 

(23) Lisharca ph’ta (Hedley, 1899). 

The generic name Austrosarepta, proi)osed by Hedley for this species, 
should be revived, as name material and study of Antarctic material shows this 
genus to differ materially from, though superficially resembling, the Antarctic 
and 8ubantar(*tic Lisaarca, 

Anoth<?r item of interest is that No. 31, Bathyarca perveraidem Hedley, 
nhould be plactal after No. 17, Cacullaea concamera Brugui^re, as it appears to 
be the southern degemuate deepwater relation of the tropical CitctUlaea, agree- 
ing in most essential features, tlohnston described a Cticullaea mintUa (Proc. 
Roy. Soc. Tasm., 1879 (1880), p. 40: Table Cape, Tas.) which name a.ttracted 
me, but from the description it seems more like a lAmopaia, such as L, ereotua 
Hedley and Petterd (Rec. Austr. Mus., vi„ 1906, 224, PI. xxxviii., figs. 14 and 16, 
from 300 fathtuns, off Sydney), 

(2(i) Arca pasoxata Reeve, 1844. 

Some years ago Hedley suggested that Area piatachia Lamarck referred to 
the shell descrilied by Smith as Arca (Barbatia) radtda (Adams MS.) in the 
Challenger lieports (LanielL, 3885, p. 2(>(), PI. xvii., figs. 3, 3b). Smith's .specimens 
came from Station 162; off East Moncoeur Island, Hass Straits, 38 fathoms, 
which he identified with Adams's shell localised as “Hudson's (i.e., Hobson’s) 
Bay, Port Philip (sic). South Australia (recte Victoria) on seaweed 4i fathoms.” 
Smith liad overlooked the facft that Lamarck had described his species from 
almost the same locality, He King, hut protested (Journ. Malac., xiL, pt. 2, p. 
27« June 29, 1905) that Lamarck's description was just as applicable to Arca 
fuaca Bruguifen' or A, faaciata Reev(^. Hedley searched, when in Europe, for 
l 4 imarck’s shells without success and then acquiesced in Smith’s rejection. Still 
more recently Lamy, studying Area as a group, determined Smith’s rodulo as 
simply a variety of Reeve’s faaciata. This conclusion was accepted by Hedley 
who, therefore, used Reeve’s na|p^ This proves untenable, as Reeve had been 
anticipated by Schroeter (Archiv.**^ool. (Wiedemann), iii., pt. 1, 1B02, p. 129)t 
so the matter must 1 h» reopened. 

The description given by Lamarck agrees very exactly with the shells I 
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have received from Twofold Bay, the “extus grisea, iutus fusco^nigricante,” “sea 
valves sont strides a Tinterieur^^ being descriptive, and I accept Lamarck’s name 
without hesitation, especially iis he also included in bis list (d‘ Area, fuaca Brugui^re. 
Lamarck’s specimens wa»re in the Paris Museum, so it may be that the s]>ecimen 
noted by Lamy, labelled ^^barbata Lamarck/' as fasciata Reeve is one of the 
original lot. Ah Lamy has pointed out (Jouni. do Conch., Iv., 1907, p. 51, foot- 
note) Barbatia adolphi Dunker (Novit. Conch. (Ploitfer), 2nd ser., pt. xiii., 1868, 
PI. 37, figs. 1, 2, 3, p. 107) collected in Australia by Preiss seems related to, if 
not identical with, this species, and this name has priority over Smith’s radula, 
the type locality appartmtly being south-west Australia, whence Preiss’s specimens 
were sent. 

Australian Areas still require revision, as Lamy's treatment does not com- 
pletely cover the points at issue. Thus the acceptance of a worldwide range 
for many species has already been disputed successfully by E. A. Smith and 
Iledley and consequently for No. 24, Gmelin’s afra, given to a Senegal shell, 
should be eliminated from an Australian catalogue. Lamy states that Lamarck’s 
Area pisolina (Anim. s. Verteb., vi., p. 41, July, 1819: mers de la Nouvelle 
HoUande) is based upon small specimens he regarded as equivalent to A. sculp- 
tilis Reeve, and Lamarck’s name would be preferable to Gmelin’s. 

For No, 30 an earlier reference is to Area trapezia Desliayes (Rev. 55ool. 
Soc. Cuv., ii,, p. 358, Dec. 1839: “Sem Bias, Mexico” error ?). Hedley has dis- 
cussed this name and has agreed to the decision, but Lamy, in confinning this, 
has noted that he has seen specimens from Panama which again suggest doubt; 
but Deshayes’ figure is very like our shell. 

(32) GLVoyMEuis australis (Quoy and Gaimard, 1834), (Plate xxxv., 

figs, 3, 18-20). 

Peetunculus amtratis Quoy and Gaimard, 1834| clasbea with P. ausiralia 
Morton (Synops. Org. Remains Cret. Group, U.S., 1834, p, 64). The preface 
to the latter work is dated Jan. 1, and it is believed to have appeared early in 
that year, while there is no definite record of the publication of Quoy and 
Gaimard’g essay in 1834. I, therefore, reject Quoy and Gaimard’s name, aa 
there are numerous other names for the Australian shell. Hedley has included 
as 32 A, G. australis fUmmeus Reeve, a colour variety he had collected at Two- 
fold Bay some twenty years ago. May has recently added this variety to the 
Tasmanian fauna as ocxsurring on the Furneaux Group, noting it also from Lakes 
Entrance, Gippaland, Victoria, Roy BeD sent me scores of washed-up valves 
and a few complete speoimenB in good condition from the Victorian locality. 
These showed a little variation in shape and sculpture, and, upon comparison at 
the British Museum, I noted several synonymy. A series dredged by Bell in 
shallow water at Port Fairy, Victoria, were mostly small and covered with a 
dark brown periostracum, those from Lakes Entrance being practically naked. 
These appeared separable and were regarded as striotulam Lam. Then, from 
Twofold Bay, Roy Bell seat many magnificent examples dredged at various 
depths, some naked, some fully clothed. The larger, thicker shells were generally 
unclothed, the thinner shells fully covered: they showed obliquity in shape, but 
some of the young ones were regular. The fully clothed ones frequented the 
deeper water and never appeared to become so ohem as the naked heavier shells, 
of which larger specimens still were sent from Disaster Bay in shallow water. 
From the shallow-water dredgings in Twofold Bay small shells, fully clothed, of 
varying shape and sculpture, were picked out. Then a series of small, almost 
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trigonal^ shells were sent from a dredging made in 5-12 fathoms oif Gabo Island, 
Victoria. Close criticism of the British Museum material showed that, while all 
these generally agreed in the hinge teeth (PI. xxxv., ligs. 18 and 20), a striking 
difference was seen in specimens from Sytlney nortli wards in New South Wales, 
when the hinge was examined, the teeth being more numeroun and more closely 
set together (Plate xxxv., f. 19). These agreed with Peetunculiis holosericwi 
Reeve (Couch, hum., Vol i., Pectunculus Vol. iv., sp. and J*. 18, March, 1843) 
from Australia: type in Brit. Mus. ex Mus. Cuming. Bpecirnens dredged by the 
CImUenyer in Sydney Barbouiv and by the HalHcsnake in Broken Bay, agreed 
with tile type, and the velvety epidermis is a striking feature. Pritelmrd and 
Gatliff (Proc. Roy. Soc. Viet., xvii., Sc}>t. 1904, p. 244) had cited P. h^loa^ricm 
as a synonym of stHat^dans, but it is very different in many ways. None of my 
specimens agreed with P. kolosericttSf but 1 collected sheUs at Caloundra that 
came close but did not agree exactly, and tliese were differentiated by Lamy 
(from specimens sent by Medley) as P. hedleyi (Joum. de Conch., lix., 1911 (6 
Feb. 1912), p. 123, PI. ii,, figs. 6, 7) from Bundaberg. 

Mr. A. E. J, Thackway collected a series of valves at Port Stephens, New 
South Wales, which showed three distinct species, and then found the satne three 
at Narrabeen. 1 colkcted some hundreds of valves on the latter beach, and fownd 
they could be easily separated and that the characters of each could then bo 
gauged. This series illumined the Twoftdd Bay coBeetian and I think I ean re- 
present the facts correctly as follows: — 

Bundaberg to Caloundra, Queensland. 

G, hedleyi Lamy. 

Port Stephens to Sydney. 

<?. holosericue Reeve. 

These appear to be closely allied and I have no reeoird further south yet. 
Mast Head Reef, Queensland. , 

G, queenslandicm Hedley. 

Moretoti Bay to Sydney. 

G. erebfeliratua Sowerby. 

Twofold Bay to Port Phillip, Vic. 

(L tenuicostatue Reeve. 

These appear to l)e related very closely. 

flammeus Reeve seems to range from Port Stephens to Lakes Sotrance, 
Victoria, and the Furneaux Group, Tasmania, the synonyms beti^ P. yewyemue 
Bunker (Ptoe. Zool. Soe. Lond., 1856 (8 May, 1867), p, 367): New Zealand 
(error) and Aadnaea keni/oniana Braaier (These Proc., xxii., 1897, p. 781 from 
Lakes Entrance, Victoria. 

G, fUmmeus is tho largest and heaviest; broadly oMique, praetiealiy denuded 
of jwiostracum, hinge-teeth few and distant. G. hoheericue never grows qnrte 
so big, but is still heavy, almost regularly orbieutar, but when senile higher than 
broad, a velvety periostraeum which is persistent, and the binge-teelfa numerous, 
set close together and in a roundly arch^ line. G, erebreUratm is much amaUer, 
thinner, circular but semi-beaked posteriorly, sculpture stronger, with periostraeuiw 
semi-persistent and not so velvety. C?. tenuicoetattte is sin^r, more trigonal in 
shape, more obese and thicker, sculpture still stronger and periostraeum persistent 
and less v^ety : teeth closer than those of flamneue, but not so close as those 
of holoesrioiw. 

The Tasmanian shells referred to Btriatularia Lamsaek by loeid wothers were 
not determined exactly by E. A. Smith in the British Museum, ns they did not 
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Agree with typical sbellb iroui Kmg George Soimd (Hitst. Anim. «. Vcrteb.^ vi., 
1619, p. 52). Specimens, above refeirred to, aa being tbiamer and fnUy 
covered and mure oblique, from Twofold Bay, agree very closely with soutberu 
Tasmanian shells, and Lamy (Journ. de Cmielib, iix, 1912^ p. 112, PL ii., tigs* 
1-2) has figured a Tasmanian specimen for eomparison with Lamarck’s type 
(also figured). The senes 1 secured on the beach at Port Fairy, Victoria, are 
heavier shells, more ol)ese, with the teeth in the hinge more closely set, and 
approximate more closely to the type. 1 regard these as the eastern limit of 
the typical form, and propose to name the Twofold Bay and eastern Tasmanian 
series, figured since also by May (Illustr. Index Tasm. SheUs, 1923, FI. ii., f. 8) 
subspecifically os Glycymeria $triaiularu$ BU»peH$t8 nov. (Plate xxxv., fig. 3). 

Study of Muddy Creek and Tabic Cape feesils, in oonjunction with long 
series of recimt shells as above determined, wooM prove very interesting, as the 
shells in the British Museum labelled G. caimojsoicm Ten.- Woods are of difierenl 
shape, size, and teething and appear to include anoeatral fanue of more than one 
of the species above determined. 

The correctionfe and additions to the New Sooth W«lc8 list would read: — 

32 and 32 A Glycymeris flammem Reeve, 1843 ^ arntralis (juoy and Gaimard, 

1834 not Morton, 1834 “ yrayanus Danker, 1856 — kenyoniana 
Brmsier, 1898. 

32 B Glycymeris holosericus Reeve, Conch. Icon., VoL i., Peetuncahis, PI. iv., sp. 

and fig. 18, March, 1843; Australia; Bril. Mas. ex Coll. Cum., type 
probably from Sydney District 

33 Glyeymeriit gealei Angas, 1873. 

33 A Olyoytnffrk flabellatue Ten.- Woods, Proa, Boy. Soc. Viet, xiv., 1877 (11 

July, 1878), p. 61: Victoria = P. otbicutaria Angus, 1879: Bass 
Straits = beddomei E. A. Smith, 1885, as dealt with in the 
succeeding note. 

33 bis error ™ 34 Glycymeris temdeostatus Reeve, 1843. 

34 A Glycymeris crehreliratus Rowerby, Journ. linn. Soc. Loud., Zool. Vol. xx,. 

1889, p. 399, PI. XXV,, f. 29; Moreton Bay, Q. 

34 *B Glycymeris striatularis sus pectus hero named. Lamy, Joum. de Conch., 

lix., 1912, p. 112, PL ii., figs. 1-2; May, Illustr. Index Tasm. 
Shells, 1923, PJ. ii., f. 8. 

(33) Glyoyhbris GKAiiBX (Amb^9 1873). 

This ^f^ecies was described from Port Macgniirie, New South Wales, and 
the type is in the British Museum (Natural Hihlory). It is a very obese, tri- 
gonal shell and does not appear to have bacn met with sinee: it agreed fairly 
closely in sha|)e and sculpture with speeipena, sent to the British Museum by 
Sir J. Vereo as sordidus Tate from South AvisIraliA. The hinge^teeth are also 
similar, so it was suggested that the N.B.W. locality might he enroneoiis, but 1 
have eofieeted a valve on the bem^h at Narmhaan pneving its dwtinethm and 
eoirect locality. Roy Bell sent me a speehnen of a ribbed QHycymeris from 
Lakes Entrance, Victoria, and then dredfM h few ntiee fq[>eeinMn& ative in 1(1-20 
fathoms in Disaster Bay, and a valve was picked out of 2<L85 fatkoms dredging 
in Twofold Bay. These agreed very eawdly walk the types of F. orbujnlons 
Angus (Proa. Zool. Boc. Lend., 1879, p. 430^ Pl. xxxv., %. 8) from Bass Straits, 
and F. beddomei E. A. Smith (Voy. ChaUenger, SooL VoL rdii, 1885, p. 252, H. 
xviii., %s. l-lb), also from Bass Stratts, 88 F., snud these «re regarded as 
of F. fldb^atm Ten.-Woods (l^oe, Roy. Soc. Viet,, xiv,, 18T7 (11 



190 REiiULTS FROM ROY BELLAS MOLI/USCAN CJOLLKCTIONS, 

July, 1878), p. 61), from Victoria. Thin was unfigured until recently when 
May (lllustr. Index) figured, under Tenison- Woodses name, the same shell. The 
matter is more complicated than here appears as Verco used, for the South 
Australian shell, G. peetinoides Deshayes, remarking upon the great variation. 
Lamy rejected pectinoides^ to my view correctly, but records Verco^s pectinoideg 
as referable to flaheU(ttfis, not to sordidm, which he included as distinct. As a 
sjmonym of the latter, he suggests, following Iledley, G. imignis Pilabry (Proc. 
Acad. Nat. Sci. Philad.» 1906 (24 July, 1916), p. 213, fig. in text) from Gcographe 
Pay, Western Australia. On account of the more numerous hinge-teeth I should 
allow Pilsbry's species distinction, as the Western representative, until more 
specimens have been collected. There appear to be two species, one trigonal 
with few tooth, one orbicular with more numerous teeth, and these are commonly 
represented among fossil collections, the former under the name subtrigonalis 
Tate, the latter under the name laticostatm Q. and G. front New Zealand, but 
which differs at sight from the N.Z. species by the closer crenulations of the 
edges of the valves and which should bear the name maccogl Johnston. 

(44) IsouNOMON CUMINGII (Recve, 1868). 

This, of course, did not occur in the Twofold Bay collection, but 1 wish to 
make a note regarding the generic name Isognomon, for whoso recent acceptance 
I was responsible (Proc, Malac. Soc. (Lond.), xi., 1915, p. 303). I there 
observed “I have not yet noticed Solander’s usage of PedaUon, and it may be 
tlmt Graves was the first inU’oduction of it. It is obviously equivalent to 
Solander^s Isogonum as here discussed..^^ I have since noted that Dillwyn 
(DescJ. Cat, Recent Shells, 1817, p. 281-282) wrote in synonymy **PeMion 
per«a,” ^^Peddl%o,n isognomon,^' *^Pedalion ephippdum^* as of SolandePs MSS., in 
connection with the first-named citing ‘Portland Cat. p. 62, lot 1242’^ and adding 
**wasi arranged by Dr. Solander in the Portland Cabinet under the name of 
PedaUon torta/* None of these names is found in the Portland Sale Catalogue, 
and Pedalion only daU« thus from 1817. Tn the linn^an Index to HuddesfordV 
edition of Lister, published in 1770, T find the entry (p. 23) : “Gs/rea epphippium. 
PedaUon, Rudder. Solander/’ If this he acceptable PedaUon Huddesford will 
replace Isognovnon, 

(48) Ptrrta pulchklla (Reeve, 1857). 

This name, used by Angas, wus» accepted by Hedley without criticism, and, 
unfortunately, May ha^ used tlie name in his lllustr. Index, though figuring a 
Tasmanian shell. The latter had, liowever, an earlier name, having been natned 
AvieuUi hyalina Bunker (Zcitschr. fur Malak. (Menke), Jr. 9, No, 6, June, 1852, 
p. 75) and figured in the Conch, Cab. (Kuster), Bd. 7, Abth. 8, 1872, p. 32, PI. 
10, figs. 3-4, where A, scalpta Reeve w’as synonymised. A, puleheUa Reeve was 
published in the Conch. Icon., Vol. x., Avicula sp. and f. 22, PL viii., March, 
1867, from the Philippine Islands, while A. eoalpta was sp. and f. 38, PL xL, 
from Australia. The type of the former in the British Museum did not axactly 
agree, while the latter was identical with shells from shallow water. Twofold 
Bay, and from Lakes Entrance. Victoria. Previous to Bunker, however, Quoy 
and Gaimard had named Avicula georgiana (Voy. de TAstroL, Vol. iii., 1836, p. 
467, PL 77, fig, 10-31) from King Geoi^'s Sound and this appears the name to 
be used, unless the shell from the eastern coast can be differentiated, which ap- 
pears a difficult matter in a variable featureless shell. 

Lamarck bad described Armwla papiUonaeea (Hist. Anim. s. Verteb., VoL 
vi., July, 1810, p. 149) from *'les mers de la Nouvelle Hollande. P^ron Mus no*' 
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citing illustrations ^*Chemn. Condi., 8, t. 81, t‘. 726” and “Encylop., PI, 177, f. 
6,” the latter being a copy of CiiexnnitJB's figure. This name has been used for 
the species hero discussed, but Deshayos, in the 2nd edition of Lamarck (Vol. 
vii., 1830, p. 100) noted that the shell in the Museum was a distinct species from 
that figured by Chemnitz, which Lamarck had quoted, and that he could not qutitc 
any good figure like Lamarck^s shell. Apparently he had one prepared simid- 
taneously, as in his Elem. Traitc de Conchyl. (plate dated 1836, but not puli- 
lished until 1850) PI. 40, figs. 7-8, a good figure named Atneula papUiotiacea 
Lamarck is included. Tins proves that the, name has nothing to do with the 
species now under review. 

The generic name Ele^roma Stoliczka (Pal, ladica, iii.. 1871, p. 301), pro 
vided for A. amaragdina Reeve, should be used for this group os in tin* (kdl. 
Brit. Mus. 

(52) VuLSKLLA vuLSKMiA (Linn6, 1758), 

Smithes revision at the place ij noted by Hedley allowed VulaeUa spongiarum 
Lamarck as a distinct species from Southern Australia. As Smith, throughout 
that revision, used genetic features as specific characters, there should be little 
hesitation in allowing this form specific rank. 

The name Vulsella was used, previously to Lamarck in 1799, by Humphrey 
in the Museum CaJonnianum in a different sense, so must be here rejected. 

Swainson proposed Eemella (Treat. Malac., 1840, p. 386 )« for a new species, 
Remella dUatata, fig. 127, which is only an abnormality of the species F. ruE 
sella Lmn6, so that Swainson's generic name will come into use. 

% 

(63 and 65) Ostrka angasi Sow., 1871 and OwSthka virjkscbns Angas, 1867. 

Mr. Hedley has suggested to me that these two names refer to the same 
species, and upon his proposal May had used the latter name; however, Mr. 
Hedley has indicated a still earlier name and allowed me to publish this account. 

When Peron's account of his travels appeared (after his death), in Vol. 
ii., 1816, p, 80, is written Ann oncer que Tile Deer^ a pu foumir k mes coIUm*- 
tions trois cent trente-six espdees de MoUnsques, de Crustaoes &c,, e’est dire 
a.S8ez quTl me seroit impossible d^entrer dans de longs details sur cette mul- 
titude d^animaux; je me bomerai done h presenter quclques-uns des prinoipaux 
rdsultats de mes observations en ce genre. I. A. Pentrle du petit port. Dach^, on 
trouve une grande esp&ce d^Hnitrc, qui forme snr ce point des bancs trc-s-6tendu8 : 
la chair de cet animal cst tendre et delicate.” 

Lamarck described several species of Oatrea from the seas of New Holland 
without naming the collector, so that it is even doubtful if the exact locality be 
given. Some small species are named, such as 0. of which Hanley 

wrote "having been founded on a single wretched specimen in the (Paris) 
Museum which is destitute pf any decided characters, should be expunged from 
our catalogues.” 

However, Lamarck’s Oatrea sinmta (Biat Anim. s. Verteb., Vol. vi., July, 
1819, p. 208) is well described and compared to the European 0. edulis, a <‘on- 
vincing factor, inasmuch as to within very recent years tlie Australian and New 
Zealand oysters were regarded as only vai^etally dirtinet from that species. 

Of this species Hanley vrrote (Tllns, and descr. Cat. Rec. Bivalve Shells. 
1866, p. 300) "An examination of the type at the French Museum proves that 
the characters upon which this species l^s been founded are purely accidental: 
the name ought, consequently, no longer to be retained in our catalogues, the 
shell bdsg practically undefined.” As Hanley^s translation of Lamarck’s diag- 
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noeifi wn» incorrect, and a& tie did not say what else Lamarck's spt^cies was (pro- 
bably thinking of edWis), we need not obey his dictum. 

From this conclusion, Ostrea simtata Lamarck is the name for the shell re- 
cently known as 0. an§mii from Australia. The Neozelanio species known by 
the latter name seems to be a distinct species. The status of O. inrescoiM Atigas 
I have not yet decided, 

(54) OSTREA cocuiAiATA Bom, 1778. 

This species was described from the Mus. Caes. Vindob. without locality, 
but, when figured in the later work, the locality was given as West Indies and 
the Isle of Ascension and is still included in lists of these fautms. As there 
appear to be two forma in New South Wales, the nfume may be totally rejected. 
On the sheltered shores and with the mangrove associations is a form named by 
Gould glomerata: this appears to range further south, and Roy Bell sent it from 
Teliabui^a Island, off the Victorian comer, which seems to be an addition to the 
Victorian fauna. The other form, which lives on the ocean reefs extending as 
far sou til as Long Beef, near Sydney, and which Bell collected at Lord Howe 
Island, may bear the name of mordkfr Gould. These names were proposed by 
Gould (Proc. Boet. Hoc. Nat. Hist,, iii., Dec., 1850, p. 346) for shells from New 
Zealand and the Feeje© Islands respectively, and may later have to give way to 
some earlier name, as Bolander appears to have collected specimens when here 
with Captain Cook, probably at Ckioktown. Thus, in the Sale Catalogue of the 
Portland Museum, appears the entry on p. 139, etc., **0strea purpurea S. from 
New Holland, very rare.'* 

The name 0, purpurea falls as an absolute synonym of Bom's 0. cucullata, 
as Bom'b fipires (Tab, 6, f. 11-12) were cited as illustrative of Solander's 
gpeciee. 

V 

(50) NKOrmooNiA MAROARiTAOBA (Lamarck, 1804). 

A large scries dredged in 15-26 fathoms showed that little variation occurs 
in this genus, and that, in view of the lineage of the group, the observed 
differences may be regarded as of specific value. Thus, although Lamarck name<1 
King Island as one of the localities, Peron mentioned that he picked up the first 
specimens at Adventure Bay, Bouth Tasmania. This may, therefore, be fixed 
as the type locality of Lamarck's species, and a series from Port Arthur, Bouth 
Tasmania, are like the Twofold Bay shells, averaging a little larger, sculpture 
more spinose, beak still a little longer proportionately, and generally more com- 
pressed, but, to me, certainly eonspecifle. A long series in the Australian 
Museum, from Port Jackson, show these to be more solid though amaller, and 
to have a more acute beak with much less spinose sculpture, and these T regard 
as speeifioally distinct. Verco's T, heidomei is not easily confused, and T also 
separate this specifically without any hesitation. The deepwater forms are also 
separable and, «o far, I have seen no large bholls. Tenison- Woods proposed 
Trig^nia lamarcHl var. reticulata for specimens dredged in 46 fathoms off Pori 
Jackson Heads, and notes **the shell is small and thin." For this, recently » the 
name given by McCoy to a fossil, oiiutteoatatia, has been used, but my criticism 
of fossils leads me to conclude that these show more variation than the recent 
shells, and in British Museum collection two entirely different 0peciea« one 
from Muddy Creek, the other from Baimsdale, are both named aeutieoetata. Of 
two specimens from Muddy Creek labelled hawitti McCoy, one is very like the 
Tu‘o£old Bay margarUaceOf the other is much more elongated and quite distinet 
in appmuimnce. 
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The juveuili aeolptiire has bem investiigated by Hedley and T« B. Mali, and 
I note that it pamsbj longer in the southem aheils than in the nortbem, and is 
followed by a fattened scale sculpture, wMch is soon lost ui the aormel eastern 
fonos, is practically retained in the South Australian b^ddomei, and is ex* 
aggerated in the hissarre atraapet. 

(56a) Nkotbigonia gkuica, n^sp. (Plates xxxiii,, %8. 1*2; xxxv., f. 1). 

Shell small, for the genus, trianguiorly ovate, scarcely inaequilateral, obese, 
ratlier solid, easily separable by iU? small size and shape. The radials number 
about twenty-two, each with about twelve triangular projections, easily counted 
from the edge, diminishing rapidly in size after that, and becoming less pointed: 
the interstices are finely lined. Tin* ribs ai*e finer on the posterior side, which 
is little produced and tlimply indicated by an angle, bnt medially a little de- 
pressed, The juvenile discrepant sculpture is w^ell marked and tlie hinge is strong 
i'or the size. Length 14 mm.; breadth 14 mm. 

Dredged os dead valves commonly in 50-70 fathoms, off Grtn'o t^ape, N.S.W., 
a few young live ones among them. 

Trigonia reticidata Agassiz (Etudes foss., 1840, PI. 11, f. 10) anticipates 
Tenison- Woods’s name, as I find topqtypical speoimens of the latter form come 
very close to my shell, though the description did not agree. Plate xxxiii.. figs. 
1-2 show N. gemma contrasted as to shape with young of 2V. margaritacea L«m. 
of same size. 

(68) PucwEN M.mus Lamarck, 1819. 

Inasmuch as this name .must l)e abandoned it may lie of interest to record 
my results. I find that there is geographical variation, and that probably the 
variation is of specific value. The Peronian shells are more orbicular, the right 
valve deeper and the ribs rounded and unsculptured between: the Tasmanian and 
Neozelanie shells are larger, more oval, the right valve shallower, the ribs of tlie 
former square and with thread lines between. This is practically in agreement 
with Tate’s results, who also separated the South Australian shell as a variety 
only of the New South Wales form. , 

Tate (Proc. Roy. Soc. Tasm., 1886 (1887), pp. 113-116) reviewed the species 
and distinguished: — 

Pecten fumatm Reeve for the New South Wales shell ; var. albm or P. albus. 
South Australian; meridwnaliHf Tasmanian; and laticoatatm for the New Zealand 
shell. 

As the last name proves to be preoceupied, Reeve’s novaeselandiae will com«> 
into use, but Tate’s other names will remain. 

Thus, Pecten ^nedine is antimpated by Bose (Hist. Nat Coquillc, Vol. ii.; 
Hist. Nat. Ruffon, ed. Deterville, Vol, 89, T892, p; 275) . who also hitrodived 
Pecten fusem (p. 263) and Peefen m^desiue (p, 277). This leaves, as the oldest 
name, Pecten fumatus Reeve (€oncb. leon.^ Vol. viii,, Nov., 1862, sp. and f. 32) 
i!rom Sydney, so that this name is unquestionable, whether the other fc»rmK be 
regarded as varieties or species. 

The aeries dredged in Twofold and Diaaater Bays, 10-30 fathoms, show some 
intereating variation, aa aome have the intemtieca between the ribs on ibe cemvex 
valve smooth, while others have the interatieea strongly striated: one specimen is 
smooth until two-thirds grown, then striate. However, I believe that all the 
southern shells tend to show' atxiation, while the northern ones are smooth. Many 
sp^imens have recently been studied, streeigly supporting the view that the 
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observed differences are of specific value, while deepwater ehella from off Twofold 
Bay are near the Tasmanian specks. With regard to the generic name Pecten, 
it may be noted that Sherbona has included in the Index Animalium, 1901, p. 
115t)/the entry “jPcc/en P. Osbeck, lieise Ost. Ind. China, 1766, p. 391,” and, 
that this is a nomen nudum, has been recorded by Dail. Using ForstePs trans- 
lation published in 1771, Osbeck wrote (Vol. ii., p. 100) “With the cable we 
pulled up a piece of coral, on which a red sliell {Pecten adscensumis) was grow- 
ing, which on its valves represented many branches. We took it with ua, and 
at present it is preserved in one of the gj’catest cabinets of natural curiosities in 
i^weden.^^ If this be regarded as descriptive it is suggested that the shell named 
by Osbeck was a Spondylua, 

(65) CiiLAMYs iiEDLEYj Dautzenberg, 1901. 

This specks was dredged in 50-70 fathoms off Green Cape, and from recent 
dredgings by the Australian Museum Ofiicials it appears to bo a constant deeper 
water species. The name given hy Dautzenberg must be rejected and lledley's 
name fenesirata be resumed, as ForbesV name does not clash in any sense to-day. 

(65 A) Chlamys undulatus Sowerby, 1842. 

Pecten itndulatm Sowerby, Thes. Conch., Vol. i., 1842, Pecten, p. 60, PI. 
xix., f. 206, 207 ; Mediterranean 7 “ Australia. 

A valve of this species was picked out of the shallow water dxiedgings from 
Twofold Bay, and on critical comparison was found in agreement with the 
(supposed) type of this species, and quite different from type of AngasV 
immanicus, with which it lias sometimes been confused, 

(74) Lima ANoirLAXA Sowerby, 1843. 

This specks was described from Panama, and it is fortunate that the name 
is invalid, being used previously by Miinster (Beitr. Petref. Kunde, Vol. iv., 1841, 
p. 73, PI. 6, f. 30). Angas used Lima orientdIiB Adams and Reeye for this 
species, and this name is also included by Iledley (No, 78), though only one 
species is intended, and may be retained. 

(75) Lima australis Smith, 1891. 

This would have been placed under Limea, but as it represents a distinct 
development from the fossil JOuropean type of Limea, and many species of deep- 
water relations are known, 1 propose the new genus Notolinhea, naming L. 
amtralis Smith as type. 

The species, L, murrayi Smith, inadvertently placed under Limea by Hedky 
(No. 81), should be transferred back to Lima, semu lato, placed next to L. 
onentalis Ad. and B^eve, being referable to the section Mantdlum, as Thiele 
has already pointed cut. 

(77) Lima multicxistata Sowerby, 1843. 

The species bearing this name has been often regarded as a form of Lima 
lima (Lmn^)f the latest authority to do so being Thiele (Conch. Cab. (Kuster), 
Vol, vii., 1920, p. 20). 

I had, however, recorded it from the Monte Bello Islands (Proc. Zool Soc. 
Lend., 1914, p. 666) living alongside a form of Lima lima (Linn6), and being 
a quite distinct species. 

Boy Bell sent many specimens, and I find it to be a veiy common shell 
bore, dead shells abounding on all the beaches, and live ones, generally young, 
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attached by a byssus to the under Bides of stones in rock-pools. Though very 
variable in shape, nothing like L, lima has been met with, and no intergradation 
is known. 

The original locality of Sowerby's species was unknown, probably the 
Mediterranean Sea, and it has been recorded from other localities. As the name 
proposed by Sowerby liad been previously used by Geinitz (Charak-Schiebten 
Petref-suchs Kriede, Vol. i., 1839, p. 24, Pi. 8, f. 3) I ara describing Roy BelFs 
Bpeeimens as a new species, 

(77) Lnw MjiniFER, n.sp. (Plate xxxiv,, figs. 1-4). 

Well known under the name of Lima multicostata Sowerby, and sometimes 
regarded as a variety of Lima lima (Linnc). 

Shell somewhat variable in shape, obliquely subovate, sometimes more 
roundetl, sometimes irregularly elongated, rather compressed, fairly solid, white. 
Anterior .sid<' straight, with an excavate luniile, rayed lirngitudinally, a few faint 
cross lines sometimes slu>wing; posterior side short, produced into an auricle 
similar to the anterit)r auride and then, after a sinuation, sweeping boldly into a 
rounded margin. Hinge line oblique, ligaraental area long, lateral margins 
straight, showing no teeth. Sculpture consisting of about thirty-two riba, narrow 
and with narrower interspaces; interspaces in axJult smooth, in juvenile trans- 
versely striated; ribs in juvenile smooth, in adult bearing more or less regular 
lamellate projections. 

• Length of type 32 mm. ; breadth 24 mm. ; narrow form, length 36 mm. ; 
breadth 20 mm. ('Jommon on the littoral of New South Wales. 

The deepwater shell known as L, hasH Ten.-Woods (given to a fossil) ap- 
pears to be the benthal representative of this species. 

(84) Mytilus planulatus Lamarck, 1819. 

In Victoria and Tasmania two species occur, living together, which differ in 
the character of the hinge teeth. May has recently regarded the larger narrower 
fonu as ct)uspecifi<? vrith the New Zealand M. canaliculiui Marty n, and suggested 
•that it might have been introduced. 1 have examined large numbers, and find 
that the second species comnionly occurs also in Victoria, and is naturally endemi(t. 
The teeth do not agree exactly in growth stages with those of the New Zealand 
shell, and there is a name for the Tasmanian’ shell, Mytilm taamanictui Tonison- 
Woods (Proc. Roy, Soc. Tasm., 1875, p. 161). 

Mytilus planulatm was described by Lamarck from King Qeorge^s Sound, 
Western Aitstralia, and bt^fore using this name the typo should be re-examined. 
There is a name given to the Sydney shell, Mytilm obsetM^m Dunker (Proc. ZooJ. 
S(H*. Lond., 1856 ( 8 May, 1857), p. 360) and figured by Reeve (Conch. Icon., Vol, 
X,, Jan., 1858, Mytilus, PI. viii., sp. and t. 30). 

Oliver mently (Proc. Malac. Roc. Ijofid., xv., 1923, p. 181) rejected M. 
eduUs Linn, from the New Zealand List. This was an obvious conclusion, but 
he has replaced it by M. planuiatus Lamarck, giving the range from King 
Gksorge^s Sound to New South Wales and Tasmania, in Now Zealand from Cook 
Strait southward, and at Great Barrier Island. He explained that llie tnie 
M, eduUs has an expanded lip, or hinge-plate, bearing a row of small teeth, 
usually four or six in number, while the New Zealand shell (which lie calls 
plantUaius) has only two or three teeth, placed inside the apex, not on an ex- 
panded lip. Reconsideration now appears necessary. 

A name given in his synopymy by Hedley, and copied by May, Mytilm 
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dunkefi Re6ve (Concli. Vol, x., Aug.^ 185/, Mytilus, PI* v., sp, and 1. 17), 

from the Philippine islands, should be omitted, as it probably refers to a form 
of Stavelia suhdistorta Reeluz. 

(85) BaAOHy6tX)NTES hiusutus ( Lamtu'ck, 1819). 

The acceptance of the generic name appeal's to be due to Jukes-Browne^s 
Review of the genera of the Family Mytilidae (Proc. Mala<% Soo, Lend*, Vol. 
vi*, 1906, pp* 211-224), but it is obvious that correction must be made. Jukes- 
Browne^s definition of Brachyodonten reads “Anterior margin with several close- 
set teeth” and under the subgciius llormomya^ differentiated by form alone, he 
placed hirsuttts Lamk., rostratus Dkr. in Ii(‘eve, while under Brachyodontet* s. str* 
he allowed menkeanu^ Reeve, lie then wrote under the genus Modiolarm Beck, 
“1 have not i>aid any special attention to the genus Modiolaria/^ 

I find that hirsuhis Lamarck is apparently a close relation conch ologically of 
the species harbaim Reeve and splendidm Dunkter, which Hedley has placed in 
Mmcidiis (i.e., Modiolaria olim) Nos. 92 and 97: that rostratm has prominent 
hinge-teeth, two and one, the muscle scars of Mytilua and a peculiar boas arising 
from the anterior muwde-scar ; I do n(it see the “several close-set teeth on the 
anterior margin,” but in erosm Lamarck (— menkeanus Reeve olim), above the 
ligaments, along the anterior side is a long row of small teeth only developed 
with age, very pronounced in senile shells, missing in juvenile ones* These are 
clearly seen in tiie figure of Mytilus polyodcmtes Quoy and daimard (Voy* de 
TAstroL, Zool., Vol. iii., 1834-1836, p. 462, PL 78, f. 15-16), deserilwd from 
New Zealand, but incon*ectly, the tnie locality apparantly being King George 
Sound, Western Australia. For hiraiitm, Ibering proposed Trichomya, adding 
thereto Stavelia torta Dtinker, but Stavelia should have been used, if these were 
considered congeneric. As Ibering named hirsuttut as type of TrichomyOf that 
name can be retained as well as Stavelia. 

Verco has recently described ModioUt pemtecta (Trans. Roy. Soc. S. Aust, 
XXX., p. 225), pointing out that the “hairlets” were branched like a stag’s horn, 
whereas the “hairlets” in M. aitiitralis were simple. It is of interest to note 
that the hairlets are branched in himutus, also in Stavelia s^Ottorta Recluz (= 
torta olim) and in tlie species of Musculu9f harbettus Reeve and splendidus 
Bunker, for which I propose the new genus TrichomtiaciUm, with barbatu.'i as 
type* 

Dali has recently prop^wed t(> reject Mwtctdus* Bolton on account of the 
prior “Aftwe.” of Martyn, but this is stretching a little too far. While there is 
suggestion that the abbreviation would have developed into Mmeuius, 

there is no proof. 

The species inclutled by Hedley (No. 98) as Museulm suhtorttts Dtixvker, I 
have ooUected in the Curl Curl Lagoon, near Manly, and this i» a very aberrant 
form, if Bny close relation at ail. The shell lacks the discrepant seulpture so 
characteristic of the “Musculus” group, is twisted, one valve partially clasping 
the other, and has very distinct and peculiar muscle-sears* I, therefore, pcopose 
for it the new generic name Flmiolamtm, 

(86) Mopiolus ALBicfOSTUs Ijamarck, 1810. 

As ttiere is serious doubt as to the validity of this name, and it ie a long* 
story, I propose to name the Australian shell so-called, a ud figured by May 
(Ulustr* Index Tasm. Shells, 1023, PL iv,, f. 6), Modiolus deHtuficus^ nom. nov* 
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(87) MomOliUN arbokksokns (Dillwyn, 1817), 

As usual with a Chemnitzian natm^ many complications occur. A spmes 
was detHfribed by Chemnitz (Conch. Cab., Vol. xi., 1796, p. 251, PL 198, 8gB. 
2016, 2017) under the name arbore^cens^, said to have come from the 

island of Si. Doming'o. This was made the type of a new genus Amygd^ihim 
by MuhlfeUH (Ges. Nat. Yr, Berlin Mag,, v., 1811, p. 69) who called the species 
Amygd^lum dendriticuni. A world-wide range was developed, but Dunkor and 
Reeve named many species which are still shown, without prejudice, in the 
British Museum. Shells from the Moluccas differ appreciably from the speci- 
mens dredged in Twofold Bay, while Western Australian shells are again dif- 
ferent, a series from China looking most like mine. Tasmanian shells marked 
^*heddonbH Pett.” agree closely, and 1 propose to use for the eastern Australian 
species the name Amygdalum heddom^ (Plate xxxv,, f. 21), which bus nn'cntly 
been figured by May (lUustr, Index Tasm. Shells, 1923, PL iv., f. 8) under the 
name Modiolus arhorescem Dillwyn. 

(88) MoDioiiUs AUSTRALIS Qxay, 1826. 

Hedley (These Proc., xlviii., 1923, p. 302) has recently rejected Gray’s 
name as applicable to tlie southern Australian shell and suggested the usage of 
Modiolus areolatm Gould, given to a New Zealand specimen, regarding the 
Neozelanic and Australian forms as inseparable. When Lamarck described his 
Modiola albicosto ho obstuwod “On en a une vari6t6 61argie en spatulc” and Tate 
wrote (Trans. Roy. Soc. South Austx\, xx., 1897, p. 49), “Modiola australis Gray. 
This is also M. albicosta var. spatula Lamarck!" 

(88 A) Modiolus vkttoriak Pritchard and Gatliff, 1903. 

Modiola victorias Pritchard and •Gatliff, Proc. Boy. Soc. VioL, xyi (n.s.), 
Sept., 1903, p. 93, PI. xv^, figs. 1-2: Rbyll, Western Port, 6 Faib., Victoria. 

This is an addition to the N.S.W. List, being dredged in shallow water in 
Twofold Bay. 

(98) Muhculus cuminqiaVus (Reeve, 1867). 

Tato (Trans. Boy. Soc. S. Aust., ix., 1885-6 (Mcb., 1887), p. 100) used this 
name fur a South Australian shell, recording that Lanistina nam Dunker (Proc. 
Zool. Soc. Lend., 1856, p. 366), from Port Lincoln, was evidently the fry, but 
did not use the latter name though it was published on May 8, and Reeve's did 
not appear until December, 1857. 

The common South Australian Muscidm of this style is paulmciae Crosse 
(Joum, de Conch., 1863, p. 89, PI. 1, f. 8; Crenella)^ Gulf St. Vincent, and this 
name appears in May’s Check List Moll. Tasm.* published in 1921, but in the 
Australian Museum Collection Hedley has cro^i^d out ptMducciae, and substituted 
nma which is correct. 

(95) MusouLUa rkokks (Tate, 1897). 

This species, described as a recent member of the fossil genua Arcopema, 
and Arcopema scapha Verco, a second apeoies, have, been transferred to the 
genus Museuh^, Investigation of this matter was induced by the receipt of two 
examples dredged by Boy Bell in from 60-70 fathoms off Green Cape, both live 
shells, bat one badly smashed. They agreed in character with Tate/s species, but 
differ^ in shape: they recalled CrmeUa in some ways, but did not suggest 
Muemimf the fype of which is the N«Z. impae^, 1 think fossil relations have 
been described under the generic name OreteMt, but I cannot reconcile their 
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features with those of Arcopetna which is described as 4.5 mm. in height and 
Bolid whereas A. T^ccfwi was described as 19 mni. in height, thin, translucent and 

vitreous. 

Crenella globularii> Tate (Trans. Koy. Soe. S. Aust., viii., 1885 (May, 1886), 
p. 126, PL X., figs. 3u-h), judging from tlu* figure and description, suggests a 
relationship with Arcoperna scapha Verco. 

SoiiAMKN UEx, n. gen. et sp. (Plates xxxiii., f. 15 j xxxv,, f. 2), 

A genus of the Mytilidae (?) perhaps not distantly related to Crenellaj 
but of no close relationship to MusetUm. 

The shell is globose, very thin, translucent, equivalve, inaequilateral, umbos 
a little anterior, obtusely incurved and approximate, white. The anterior margin 
is sinuate, tlien forwardly j)rQjecting, lower than the posterior which is more 
curved, the ventral border ovately rounded. Hinge-line very narrow and show- 
ing no teeth, but wdth a seini-ititernal ligamental groove. The sculpture consists 
of very fine radiols, very closely psu'ked, towards the ventral edge tending to bear 
scaly projections; growth-lines, whiclj ai.>pear at intervals, become more crowded 
as the shell grows older. Muscular impressions two, the anterior small and 
ovate, the posterior large and rounded. 

Length of tyi>e 11 min.; breadth 8.5; depth of <»onjoincd valves 8 min.; 
larger broken shell 18 x 13 mm. Very elasely agreeing with Areoperna recens 
Tate (Proc. Malae. Soc. Lond., ii., 1896, p. 182), but differing in the shape and a 
little in sculpture. 

(101 A) Gaimardia TASJUANiCA (Bcdduiue, 1883). 

Beddome de.scribes Modiolarca tasmameu (Proc. Koy, Soc. Tasm. for 1882, 
(1883), !>. 168) from Ttu^mania, and this was figured by Tate and May (These 
Pro<',, 1901, Pt. 3 (19 Dec.) p, 439, f. 12) and more recently by May (Illustr. 
Index Tasm. Shells, 1923, PJ. iv., f. 10), A few valves picked out of the 
shallow water dredgings in Twofold Bay enable me to add a family to the New 
South Wales List. As supplementary to my account (Proc, Malac. Soc. Lond., 
1914, xi., p. 173) of the confusion betwwm Modiolarca and Modiolaria, I can add 
the following information : In the Amth. Bericht, 24 Versaniml. Deut^ch Naturf. 
Kiel, Sept., 1846, 217, published in 1847, an account of the molluscs named 

by Beck and Kroyer is given, tlie new' names being recorded. Among these waa 
**Modiolarca Gray fiir die mit Mptilus dkeorn L. verwandten Arten.” This had 
been printed in the Tagelblatt, No. 7, for Sept., 23, 1846, on p. 38, where 
Modiolarca Beck is quot’d as a new genus for Mytilus discors L. In his List 
Brit. Aniin. in Brit. Mus., pt. vii,, 1851, p. 119, Gray used Crenella for a genua, 
citing as synonyms, ^Mo<maria Beck, Loven, 1,M., 1840^' and ^^Modiolarca Gray, 
Syn. B.M., 1842, 92, Pnie. Z.S., 1847, 199.” In the Proc. Zool. Soc. Lond., 1854, 
p. 108, Gray explained (under the name Modiolarca^ which he stated w’as founded 
on the Modiola trapezina, the characters of the family (Jrenellktae, given in the 
Synopsis B.M., pp. 144, 155, being based on that species). ^*Two genera have 
been made out of this word. Dr. Beck, when in this country, made a note that 
I had called the genus Modiolarca ; but he appeared to have read it Modiolaria, 
and that name has been used for it. The latter name is now chiefly used for 
the more oblong Crenellae,” Tt is interesting to note also that in the Proc. 
Bost. Soc. Nat. Hist., 1841 (1843), p, 26, at the meeting of June 2 is the in- 
formation. ‘^Conthony presented *A shell of a new genus, found only on the 
Fueus gigantem, which be has named Gcdmardia fueicoW^ 
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(10()-rJ3) Families THKACllDAE and MYOCHAMIDAE. 

The Australian shell w referred to these two families are so confused and 
their charaeters ao commingled, that it may be l>est to drop the former for the 
present, and refer all the species to the latter, with some emendations. The 
fact, that there are two series of sheila of very similar appearance, has never 
been fully appreciated hitherto, and has made the rtH-ognition of named species 
ver>^ difficult. Firstly, there u]>pears to be no typical Thracia in Australia, and^ 
moreover, os in many cases of the early named genera, the exact application of 
the name (Thracia) is not even settled as i^egards European shells. Then (No. 
106) Thracia anatinoides Reeve, described from Sydney, has not since been re- 
cognised, and it is here suggested, on Mr. HedleyV advice, that it may be based 
on the Sydney representative of the shell later named Penploma angasi Crosse 
and Fischer, the preceding species in Hcdley’s List (No. 105). N(»s. 107 and 

109 appear to refer to the same species, both being described by Smith at the 
same time, and the ditferenees cited being seen in a series to be individual only, 
the name angaaiana having place priority, the name jackifoniana falling a« a 
synonym. No. 108 must resume its earlier name jacksonemv<, a.s this name is 
not invalidated by the .still earlier jacksoniana. No. 110 has not yet been de- 
(initeiy detonnined, but may be based on a juvenile specimen of 108; no serif*® 
of either has been collected, while a different species has home the mime modesta 
in moat Australian collections: this species I identify as No. 121. 

All tliese show an exteimal ligament, as does No. 114, placed under Thraciops^is 
in the List. I propose for this series the new name Eximlothracw, citing 
Thracia specumi Angas tia type, and the new’ names would read 

No, lOG Omit. 

107 and 109 Eximiothracia angamma Smith jacki^onia/na Smitli. 

108 jacksoncmis Bow*. brasieri Sow’. 

110 modesta Angas, may — jacksonensis Sow'. 

114 speciosa Angas. 

To this genus Inlongs Thracia myodoroides Smith (Chall. Rep., Zool. Vol. 
xiii., 1885, p. 70, PI. 6, f. 6) from Bass Straits, whit^h may even be only the 
southern reijresentative of angasiana Smith. Tate^s Thracia perscahrosa (Trans. 
Roy, Soc. S. Aust., 1886 (1887), p. 173, PI. xv., f. 5), from the Muddy Creek, 
is very close in all its features. Some of ray sp<‘cimenK 1 even delemiincd as 
myodoroides, w’hile others have the form of persedbrosa, so that perhaps we have 
here another series of Tiooiogical, geological and geographical relations. Witii re- 
gard to the succeeding numbers, 111, 112, 113, there is still more eon fusion, but 
the results read 

No. Ill Thrachptis angustata Angas. 

112 Omit. 

113 Thraciopsis dcgantula Angas, not eleganitUn auet. 

114 Transferred to Enfmothracia (ante). 

113a Thraoiopsis elongata Stutelibury, 

113b Thradopsis peronianaf nom. nov. for T, elegantula auet., figured by 
May (Illustr. Index Tasm. Shells, 1923, PL v., f. 7). 

The genus Thraeiopsis was provided by Tate and May for Angas's AUda, 
preoccupied, and they named angustata as type. Valves of the two speoiee 
simultaneously described by Angas appear to be common on the Sydney beaches, 
but on closer investigation the specues lot^aily named as eleganiuk proved to 
differ appreciably from Angas*s description and figure. Moreover, Ktutchbury 
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had, many years previously, named from Port Jackson, Anatlna elongata (Zoul, 
Jouru., Vol. V., p, 100, SuppL, PI. xliii., f. 0-10), which has betai neglected. The 
description and figure are }M)or, but show a shell not unlike Angas*a elegantula 
in shape, but with a long pallial sinus wliereus Aiigais's shell had a very short 
sinus; the shell wrongly identified as Aiigas's species has a very long sinus. By 
means of live specimens dredged at Twofold Bay, 1 have l)een able to identify 
Stutchhury’s species, which may be placed in Thracwpnh,' It may be recalled 
that Smith rejected the genus AUcia^ placing the species in MgadorUf and Tate 
describeti some fossils under tliis gtnus, compaiing them to tlie species of Alicia, 
OS Myodora praelonga (Trans. Hoy. Soc. S. Aust., ix., 1880 (Mch., 1887), p. T.74, 
PL xix., figs. 12a-d) from Muddy Creek, very like angmiata, and M. anguatior 
(ibid., p. 175, PI. xvi., f. 10) from Muddy Creek, a rather different elongate 
sptK'ies. May recently described Myoitora ehngata (Proc. Roy. Soc. Tasm., 1915, 
p. 98, PL 8^ f. 40-40a), which I propose to odd to the N.S.W. List (post), which 
he has transferred to Thraeiopm in his Check List (p. 13, No. 73) and which 
would claah with Stutchbury^s species if left here, but it seems a Myodora, Gould’s 
Thracm cuhraia is certainly unrecognisable from the description, but has nothing 
to di» with angustata, suggesting a shell more like Periploma nUcam Hedley, the 
dimensions being 8 mm, x 0 mm. x 4 mm., the words “alba, tenuissima, ventricoea 
intuH argentata, apophysa cardinal! triangulari’’ indicating a genus unlike Thraeia, 
Hedley ’a ThraciopsiH arenona (No. 112), sometime referred to Pholadamyoy can- 
not Ik* included with angustata, and it will be best to provide a new generic 
name 1V>r it alone, viz., Thracidora, rather than bandy it about still furtlmr in 


unsuitable genera. 

The species arranged under Myodora require subdivision, and the smooth 
species may be separated at onct*, but it is suggested that later the corrugated 
8pe<oes will Imj investigated and re-defined. To take them in Hedley’s order, I 
find confusion in No. 117. Verco’n Myodora corrugata has been made a synonym 
of alhida Ten.-AVoods, and OutlifC and Gabriel have described as a new species, 
aubalhid/i, Ten.-Woods’s species had not been figured when I examined the 
species in England, but since May has given a figure of dhida which does not 
agree with specimens from Verco of his corrugata, nor with specimens from 100 
fathoms off Cape Pillar, Tasmania, named alhida by May. Then, as from the 
last-named lo(‘ality, May has figured one valve as suhalbida, which is quite dif- 
ferent from Gatliff and Gabriel’s figure of the type. Unfortunately, Verco’s 
name had \mn used by Tate (Tnins. Roy. Soc. S. Aust., ix., 1886, p. 176, PL 
xvii., figs, lla-b), for a very different Muddy Creek fossil. On Plate xxxiii., figs. 
3-4, 13-14, I have given photographs of the two species, edbida and swbolbfda. as 
1 have det^ermined thorn, 


No. 122, Myodora ovata H<*eve must l)e rejected. It was described from the 
Island of Zebu in the Plulippine Islands, and Reeve wrote “This species exhibits 
a greater disparity in the sculpture of the valves than any other, the striae of 
the right valve being very fine and dost? set, whilst those on the left are almost 
keel-like and comparatively distant,’’ and the figures agree. The shell known in 
Australia by Reeve’s name disagrees entirely, having strong sculpture on both 
valves, the southern shells very bold, especially those from Victoria and South 
Austr^ia, which recall the description of Myodora corrugata Tate (Trans. Roy, 
Soc. S. Anst., ix., 1886 (Mch., 1^7), p. 17(i, PL xviL, figs, lla-b) from Muddy 
Creek, but disagree in shape. 

T am describing the so-called “ouata” as a new specks, and am continuing 
the usage of the original spelling Myodora, as I see no reason for aiteratimi. 
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The type of Myadora is the large species, Orevis Sowerby, which has superficially 
a different appearance from the commoner species, but T have not yet found any 
separable stnietural cliaracter. 

(122) MyAt)Oiu CX>MFLnxA, n,sp. (Plate xxxiii., tigs. 11-10). 

Shell of medium size for the genua, oblong*ovate, inaequilateral, fairly solid, 
anterior side rounded, longer than the posterior, which is fetraightly sloping and 
abruptly truncate. Right valve convex, left valve flat, clasped all round by the 
right valve. 

The sculpture consists of bold concentric ridges, as well marked on the left 
as on the right valve where, however, they are more deeply incised; a microscopic 
radial sculpture overrides all the ribs, but is more easily seen on the flat valve; 
umbos acute, that of the right projecting over the left, a posterior area marked 
by a raised rib noticeable in the right, Little elevated in the left, the sculpture 
being less pronounced towards the posterior truncation. 

Type: length 26 mm.; depth 19 mm.; more rounded form, length 24 mm.; 
depth 19 mm. Well known under the incorrect name of M. ovata Reeve, CA>tn- 
mon in the shallow water dredgings at Twofold Bay and very numerous in 10-15 
fathoms in Disaster Bay. 

(123 A) Myapora rOyaka, n.sp. (Hate xxxiii., figs. 5-6). 

Probably a deepwater relative of Jf. pandoriformLs (Stutchbury) but t»f 
different shape and flner sculpture, while ilf. attsfraUs Johnston (Proc. Boy. Soc. 
Tasm., 1879 (1880), p. 40) i'rom Table Cape, Tas., should be compared. 

Shell inec|uivalve, almost equilateral but occenMc, thin, semi-ovate in shap* . 
Right valve convex, left valve flat, clasped by right valve. In the right valve 
the apex is incurved, the posterior dorsal margin somewhat deeply concave, with 
a large truncation, the ventral margin convex, meeting the straight anterior dorsal 
margin at a rather acute rounded . angle : the posterior area is marked by an 
olwolotc ridge with the -concentric sculpture, common to this genus, more marked 
than on the anterior area where they fade away towards the anterior end. This 
concentric sculpture consists of closely spaced iU-deflned ridges, merging ventral- 
ly. The left valve corresponds in shape, but the sculpture is indefinite on the 
posterior area, which is faintly indicated and the ridges are more widely simcod 
and more noticeable towards the anterior end: a fine granular decussation (mi( 0 *o- 
scopic) overrides the sculpture on this valve. Length of type 17 mm.; depth 9 
mm. In 60-70 fathoms off Green Cape, N.S.W. 

(123 B) Phbagaiobisma watsoki 'CE. A. Smith, 1886). 

Thraeia 7vat^oni B. A. Smith, Chall. Rep,, Zool., Vol. xiii., 188i (pro/. 

1 Oct.), p. 69, PL vi., figs, 5-5b: Station 162, East Moncocur Island, Hiuhs StraiL*<. 
38-40 fathoms. 

When Smith described this shell, he wrote ^‘This fine huge species is re- 
markable on account of its flattened compressed character, and Ixdng almost 
^uilateral. The ligament pit is very strong, and the outer epidermal shell layer 
is peculiar.^ This was intended in comparison with European Thrmfim^ us the 
epidermal sbell layer is very like that of the so-called Australian Thraeia. A 
few years later Tate mtroduwd the genus fhragmorhma (.Toum. Roy. 8oc. 
N.S.W., xxvii, 1^3 (Meh„ 1894), p, 180), giving as examples Thraeia wauoni 
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Smith and Phragmorisnia cnatinaeformis nov., 1*1. xii., 1, an ** Eocene^* fossil 
from Spring Creek, near Geelong, and Table Cape, Tasmania, apparently naming 
the latter pundy beciiuHe it was the fossil repres<mtative of the recent shell. Three 
dead and broken valves, dredged in 15*25 fathoms, in Twofold Bay, add this 
interesting genus to the New South Wales List. 


(145) Chassateujtes iciNGunmA (Lamarck, 1806). 

The generit', name (Jrassutella having, in its first introduction, simply a figure 
cited, which proves to he that of a Mactra^ the name has been abandoned. The 
substitute utilised, C rdnsatelUtes, seems a bad one ft)r our purpose, and I have 
already advised its rejection. In any case, the name can only apply to a fossil 
series which differ from the recent ones. 1, therefore, propose EmrasscUella as 
a new generic name with Crassatcllo feinpicola Lamarck (Ann. Mus. Hist. Nat. 
Paris, vi. (not v,, as given by Hedley), Dec., 1905, p. 408) from King Tsland. 

A fine series showing gi'owth stages was forwarded by Roy Bell from the 
following plaots: about forty living specimens from 15-26 fathoms in Twofold 
Bay from sandy mud and soft mud; from 20 fathoms off Lennard’s Island, 7 
miles north of Eden from a fine sand bottom; and half a dozen from 16-20 
fathoms in Disaster Bay from coarse sandy bottom. These show" a little varia- 
tion in shape, but constancy in (*oloration and sculpture: all the immature speci- 
mens are rounded, with short beaks, comparatively compressed, and with a pale 
brown epidermis. As they grow older, the beaks lengthen and the shell becomes 
more swollen, witli the coloration becoming more blackish and wearing off at the 
umbos: they arc, nev(U’thelcss, always a little compressed and the excavate lunule 
and escutcheon never deepen to any great extent. The suleations at the umbos 
are always present, and number from twelve to sixteen before they fade away. 
The mea.surements of a growth strie^H read : Altitude 27 : longitude 33 : depth of 
conjoined valves 15 mm.; then 38 x 46 x 22, 48 x 58 x 26, 66 x 62 x 30 and 
57 X 66 X 30 roSi)eetively. Adults show variation in shape, as two dredged 
together give 65 x 75 x 30 against 60 s 82 x 35, w hile the largest of my serica 
measures 72 x 90 x 42 mm. Ver<K» has review’ed a series he dredged in South 
Australian waters, ami those ap)>ear to range larger and be more swollen with 
slightly longer beaks and fewer suleations umbonally. Although Vereo stated 
“It is, therefore, least like (\ kingicola Lam.,^* I tldnk he intended “most like,’^ 
and that his shells fairly rcpreswuited the true form. Eastern Tasmanian shells 
are similar as regards sculpture, a little longer beaked than the Twofold Bay 
shells, smaller, more swollen and a little more* solid. 

Lamy (Joum, de Conch., Ixii., No. 4, 15 Peb., 1917, p. 107, et seq.) has 
given a “Revision des Crassatellidae vivants du Muslim d^Histoire Naturelle de 
Paris, and has figured the type of (Jrasaatelta kingieola from King Island on PI. 
vi., fig. 1, and I can exactly match the figure with some of ray specimens. As 
Reeve, eighty yeans ago, had named many “species^’ which were not understood, 
in view of my own results I carefully criticised the British Musieum collection. 
I found that all the shells coming from any given locality were comparatively 
constant and that errors of incorrect localisation w)uld bo at once detected. The 
attachment of the names required ctireful study, as some of the specimens described 
by Reeve were in the “Mus, Stainforth” which was dispersed, and nothing is at 
present knqwn regfirding the figured shells. Specimens named in the British 
Museum from the* Cuming Collection may even be the missing shells, but, in any 
case, they are as authentic as can be got Reeve^s aiittanea, d^ipienff, and pnlchtu 
were sihiultaneonsly descriM (Proc. Zool. Soc. Lond., Nov,, 1842, pp. 43)^ 
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from tbu ‘H.’oayts of New lloHaud/’ tbe two fomu'r being now* localiaetl as Swail 
Kiver, the iallcr as coming from Port Essington and Kangaroo Island, the latter 
locality undoubtedly false. C. erronea Keevx*, a name sometimes met with, ap- 
pears to be a clei'ieuJ error lor deoipiewtf the shell so labelled in the British 
Museum also being shown from Swan Rivex*. Ten years later A. Adams (Proc. 
Zool. Lond,, 1852 (23 May, 1854), p. DO) published two more species, Vrassuh 
teUa ohesUf PI. 16, fig. 2 from **New Zealand, deep water, Mr. Strange,” and 
V, cwm/w^o‘, P], 16, lig. 1 from “Moreton Bay, deepwater, Mr. Strange.” The 
former has not since been found in Neozelanic waters, and it may be an obese 
juvenile aberration of the More ton Bdy shell, and not have come from New 
Zealand. 

The South-west Australian shells are smooth with sulcate umbos like the 


ty][)ical form, but are constantly more elongate with deeply excavate lunule and 
escutcheon. These should bear the name ecmtoMea Eeeve. The North-west Aus- 


tralian specimens are paler in coloration, and deeply sulcate throughout, as well 
,hs elongate in form: these should be called pulchra Reeve. Lamarck proposed 
the name C\ atUcata for a Paris fossil, with a living species collected by Peron in 
New Holland as a variety (Ann, Muh. d^HLst. Nat., vL, Dec., 1805, p. 408), but 
later (in the Hist. Anim. s. Verteb., Vol. v., July, 1818, p. 481) practically trans- 
ferred the name to the living species, citing the fossil as the variety. This has 
misled many writers into using the Lamarckian name for the recent shell. Nysl 
(Bull, Acad. Boy. Hoe. Belg., 1847) and Desbayes (Traifce ^lem. Conch., Vol. ii., 
1851, p. 113) indicated the incx>rrect usage, and renamed tiie recent form lamarckii, 
Lamy (Joum. de Conch., Ixii.) has figured the type of C, donacina Lamarck 
(Ann. Mus. d’Hist. Nat. Paris, vi., Dec., 1805, p. 408), and finds it is labelled as 
from “Shark’s Bay, West Australia^’: as specimens from “Shares Bay, West 
Australia,” also collected by Peron, prove to be the recent sulcata, it is 
obvious that some error has crept in, and that the type of donaeina came from 
King Island, and that the Shark’s Bay shells are sulcate, belonging to ptUohra, 
though at the extremity of the range it may show some variation. A different 
shell lives at Torres Straits, ranging down to Port Curtia, these shells having 
short beaks and semi-sul cation and apparently a form of this runs down into 
northern New^ South Wales, w^hile a close ally is shown in the Australian Museum 
from Lord Howe Island. The Moreton Bay shell was named C. eumingH, and 
this ean be used until a long series is collected from the southern localities and 
contrasted with the Torres Straits ones. Hedley has used for this, Reeve’s name 
of eorbuloides, but the specimen in the British Museum accepted as the type, and 
agreeing with Reeve’s figure (PL ii., t 9) is an abnormality from unknown 
locality, and compared by Reeve himself with a South American species. A.s the 
species was described from the “Mus. Stainforth,” the real type xuay be lost, and 
therefore unrecognisable exactly. The following is "given as the nomination sug- 
gested as a basis for farther work: — 

Eucrassatelh kingicola Lamarck, 1805. From Southern New South Wales, = 
donocHia Lamarck, 1805. Tasmania, Victoria and South Australia. 

EucrassateUa castanm Reeve, 1842 (South-west Australia) = decipiem 
Reeve, 1842, sss errones, lapsus only. 

Eucrassc^ella pulchra Reeve, 1842 (North-west Australia from Shark's Bay 
to Port E&sington) =a= sulcata Lamk., 1818, not sulcata Lamk., 1805t = tamarckii 
Nyst, 1847 ^ lamarchii D^hayes, 1851. 

Euctassaiella A. Adams, 1854 (Queensland and Northern New South 

Wales). 
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EwsrasBatella obesa A. AdaiuH, 1854, said to be from New Zealand but locality 
yet unconfirmed. 

(145 A) Talabkica aurora (A. Adams and Angas, 1864), 

(Jrassatella aurora A. Adams and Angas, Proc. Zooi. Soc. Lond., 1863 (1 
ApL, 1864), p. 426, PI, xxxvii., 1 15: Banks Straits, Tasmania; banArst id., 
loc. cit,, p. 427, PL xxxvii., f. 16: same locality. 

Roy Boll dredged six specimens in 12-18 fathoms off Lennard^s Isle, neai‘ 
Mehmbula, seven miles north of Eden, Twofold Bay. Each is a different size, 
and they vary in shape, slightly in coloration and in coarseness of sculpture. 
From study of this series and the types in the British Museum, 1 conclude that 
Adams and Angas^s two species are simply individual variants, but agree with 
Sir J. Yerco that C. oarnea Tate may be recognised as the distinct Adelaidean 
representative. 

After much study of the large kingicola, it is difficult to accept this form as 
congeneric, notwithstanding the great authority of Dr. Dali (Trans. Wagner 
Free Inst Science Phila., iii., pt. vi., Oct, 1903, p. 1464) who concluded *^Cra»si~ 
tina Weinkauff 1881 was proposed for the smaller recent species, which resemble 
Pgfihyihaerim except in the greater development of the reailiary pit The type 
of the genus {CraasatelUies) (< 7 . gibho$ulm Lamarck, according to Bronn) be- 
longs to the type named by Conrad Paohythaerm, which is, therefore, an absolute 
synonym of CrassateUites. Crasaitina (sic) Weinkauff is only the modem re- 
presentativc of Paehythaerus, and therefore falls into the same synonymy.” It 
may just be observed tliat Packythaeras Conrad was proposed for an American 
Cretaceom fossil, and tlie recent Austral forms differ too much to be considered 
congeneric, especially as Muddy Creek fossils vary appreciably from present-day 
shells. 

With regard to the name Crasaatina, above quoted, the details ore of interest. 
In KustePs continuation of the Conchylien Cabinet of Martini and Chemnitz, the 
monograph of Crassatella bears on the title page by ‘‘Ldbbeckc and Kobelt,” 1886, 
without any indication that it had been begun by Weinkauff and that pp. 1-16, 
Pis. 1 - 6 , had been published in Lief. 307 in 1881, and is recorded in the Zoolo^cal 
Record, and the name Crassatina there credited to Weinkauff. No species were 
named by Weinkauff and the group-name was later ignored by Lobbecke and 
Kobelt, but Dali (loe. cit., p. 1468) has named as type C. contraria (Gmelin) 
from Senegal, so we can leave it to that style of shell which is unlike ours. 

Consequently, I propose Talahriea with C. aurora A. Adams and Angas 
type. When Hedley discussed the **Thetis” mollusea, he noted the small species 
referred to Crassatella and queried CtanBaUna Weinkauff as being applicable. 
As above shown, it cannot refer at all, so I propmse the new generic name 
Saiaputium and name Crassatella ftdvida Angas as type. This group is well 
<leveloped in southern and eastern Australian seas, many species being already 
named, and new species being in collections, such as from the Kermadec Islands, 
Lord Howe and Norfolk Islands. No Australian collector, nor in all probability, 
any otbef student, would class these minutiae with the huge Eucrassatella, save 
by traditional assistance. 

(156) Cardita CALVC0UATA (Lixm5, 1768). 

Liniid described his Chama calyculata from the Mediterranean 8 ea 9 and the 
local spiamea is easily distinguishable. Fortunately, theta several ntmm avail- 
able. Lamarck described Cardita avicidina (Hist. Anim. sans Yerteb., VoL vi., 
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July, 1819, p. 20) i'roui Sitark’s Bay, Western Auhtralia, and King Island. Nam- 
ing the hrst aa the type locality, the name may be used for the tropical form 
which resembles more closely the Mediterranean shell, so that Lamy regarded 
Lamarck’s name as a synonym. Deshayes monographc*] the grtuip, and he 
described Cardita eoccavata (Proe. ZooL Boc. Lond., 1862 ( 23 May, p, 100, 

PI. xvii., Ogs. 1-3) frt)m Sydney. Verco added as a synonym Mt/tUicardia iaa- 
manica Ten. -Woods (Proe. Roy. Soc. Taam,, 1875 (1870), p. 101) from Black- 
man’s Bay, south Tasmania, when he recorded the present species from South 
Australia as **Taken on the beach at Venus Bay, west coast of South Australia: 
very rarely dredged,’* 

(167) Vkkkricabdia amabius (Deshaye.M, 1854). 

k Jn the Cheek List are included F. anuMHa Desli^es and F. beddomei Smith 
as different species. Tate and May (and more recently May) allowed two species, 
amabilis Deshayes and bimacuf^ata Deshayes, citing as synonyiqa of the latter 
yiinm Di^shayes and atkinsoni Ten.-Woods. Pritchard and Gatliff followed Tal<‘ 
and May, but Venio discussed the species, noting the variation, and recognising 
the .same two, recorded as synonyms of the former, beiUhmei Smith and gcni- 
malifera Tate. No one observed that had place priority over bimaciUata, 

being described from Tasmmiia, while the oUter was localised as New Zealand, 
as was amahilvif all being published at the same time. Suter doubtfully admitte<l 
amabilia to the New Zealand list, but did not mention bimocttiota. 

Study of the British Museum collection in conjunction with a fine lot of 
specimens sent by Roy Bell, dredged at various depths in Twofold Bay and 
DiKaater Bay, tlie latter being very large and typical beddomei, proves that 
beddomei is absolutely a synonym of amabiM&j that pn»bably tJae Neoaelanir 
locality was false, and that it ranges from northern New South Wales down tb(* 

. coast to southern Tasmania^ and to South Australia as gemmuUferas but 
^wliich iitjt Heeui separable even as Verco concluded. The species bimaculatu 
juppinrentiy does not occur in New Zealand, but is common in Tasmania and Vic- 
f toria? and atkineoni Ten.-WiH>ds is acesepted aa synonymons. Examination of the 
type of gunnii in the British Museum showed that tiiie specieg had nothing what- 
ever to do with bimaculata^ as it is a very small obeee shell, most like elegantula 
Desliayes described from the China Seas. When Hedley described his Cardita 
cavatica, he observed “By its remarkable sculpture it is allied to a small group 
of Tertiary Cardita, typified by f’. gradUcostata, Ten.-Wbods, from which it 
differs by jailer sir.e and greater length in proportion to height.” 1 find this 
sculpture in the juvenile of amabilia, indicating the descent of amdbilui from 
species not unlike graeUicoetata, and that oauattca is related to nmabilia, by 
keeping the ancestrrd style of sculpture in the A^par water. 

(jfil) VKKfiBiCARDiA HAouu (Aiigas, 1872). (Plate xxxiii., figs. 11-12). 

This recently re-diHoovered species appears to be a regular constituent of 
*the deeper water fauna, a large number being secured in from 65-70 fathoms off 
Green Cape, N.S.W, It is quite an abnormal species, recalling the shore 
' frequenting Cardita in form, so I propose the new geiH»> Bathycardita and name 
C, raouU Angas as type. Dali, when he studted tins group, concludc<l that form 
^as ef more significance than the variations of the hiiigc-U^eth. 

Young shells show iioUow spines on the ribs while senile specimens tend to 
smoothness, in which state they somewhat rceemble Cardita aetartoidee von Mar- 
tens (Site. Q«»ellsch. Nat. Freunde Berlin, 1978, p. 25) from Antarctic Seas, 



206 


ftESUT/r8 FROM ROY BEUi^S MOlit-tJSCAK OOLLEOTIOKS^ 


Hedley drew attention to Clessin^s Cardita racuti Angas (Conch. Cttb. 
(Kiisier), Bd. x*, 18H7, p. 11, Pi. 2, figs. 7-8) suggesting it was meant for rooiilt. 
This is certain, but the shell figured by Cles&in was in the “Coll. PaeteF’ from 
“Neuseelaud/* and is not the present species. BathyeardUa raotdi (Angas) is 
a ebaraeteristic mollusc of the deeper water of southern New South Wales, being 
represented in nearly every haul over 50 fathoms- With it was associated the 
soiitaiy coral, Fldi)eUnni austraU Moseley (Chall, Rep*, ZooL, A’^ol. ii., 1881, p. 
173, PL vii., figs. 4, 4a, 6, 5a, 6b), which was described from Station 163, off 
Twofold Bay, 120 fathoims. 

(173) Lttc?ika INOUTA Hedley, 1907. 

This deep-water form was not dredged by Bell, and is here noted simply for 
the purpose of amending the name* Lucina has lost its traditional usage, and is 
now restricted to an American type, nothing like the present quaint little species. 
Medley's good figures and <iescription are sufficient for every purpose, so I simply 
propose the new generic name Menddcnla, and rename the sole species, Mendicula 
memorata, as Lxwina ind/nia had been previously used by Stoliczka (Martens, 
Joum, Linn. Soc. Lend,, ZooL xxL, 1887, p, 174). 

(177) Mybtaka botanica Hedley, 1918- 

Valves were dredged in 50-70 fathoms off Green Cape, N.S.W., and these 
agreed with the figures and descriptions of Lncina mat^i Gatliff and Gabriel (Proe, 
Roy. Soc. Viet., xxiv., n.s,, Sept., 1911, p. 189, PL xlviL, f. 8-12), who described 
their apecies from Port Phillip, Victoria, 6F., noting that it differed from 
Lt(cina braneri in the possession of rmlial sculpture and much sharper sculpture* 
Hedley, accepting this difference, when he transferred Sowerby's twice-named 
T elli fM brasieri to Mt/rtaea^ renamed the Sydney shell Mt/rtaea botanica, Th0 
Sydney species, however, poasesfles radial sculpture and differs only in its larger 
size. Consequently, Hedky's name would become subspecifio only. Hedley has 
also named MpHaea bractea (Zool. lies. Endeavour, pt. i,, 22 Doc., 1911, p. ft9f 
PL xvii., figs. 5, 6, 7, 8) from 100 fathoms south of Cape Wiles, S. Aust., which 
does lack radial sculpture, and is quite distinct. For this group I propose Noto- 
m^rtea, naming M. footonica Hedley ns type, the excellent figures and descriptionis 
already published enabling easy recognition. 

(180) Dipi/Oponta ADAMS! (Angas, 1868). 

For this specie^*, described by Angas under the genus Mysia, subgonua 
Felania, 1 propose the new generic name Numella. This genus appears to be 
close to FalonteWa Dali (Journ. Conch., ix., 1899, pp. 244-245), proposed for a 
Japanese species Gtmld, 

The two Australian species, adamsi and jackMoniensiSf both of Angas, pub- 
lished at the same time, differ a little from each other in their hinge-teeth, but 
they may, for the present, be classed together. I could not understand hour this 
species had been placed under Diplodonta, mid left there so many years, until 
1 found that it was one of the commonest shells of the Sydney loaches, being 
even used to make ornaments by the aborigines of Botany Bay, and thus, on 
account of its very commonness, had escaped serious study. 

When Tate met with a foagil, he named it Sacchda (sic) 

(Trans. Roy. Soc. S. Aust, 1886, p, 147, PL xviii., fig. lOa-c) comparing it with 
these shells, but noting the bingo so unlike that of Diplodonia, and evidently 
not examining the hinges of these two species. 
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(187) Ebycina acupuncta Hedley, 1902. 

When Lamarck introduced the genus Z5ft/ctna (Ann. Mus. Hist. Nat. Paris, 
vi., Dee., 1805, p. 413) he stated “On ne connoit enoore quo des esp^oes fossiles/* 
and described six fossils as E. laevis, pelliicida, iriffona, inaequ^tera, fnigiUs, 
and elUptica. In the next volume (p. 53) he continued with E, undulata^ pellu- 
cida (again), obscura^ miliaria and racUolata, 

In Hist. Anim. s. Verteh., Vol. v., 1819, p. 485, he uilded, as a recent species, 
E. cMrdioules from King George Sound, Australia, and this species has been cited 
as tlio type by some writers, e.g., Chenu. By twihnieal manipulation, the generic 
name has recently been revived in connection with a foasil group, but its nomcn- 
clatorial status' is very uncertain, and certainly the name Erycina should not be 
used in conneeti(tn with Australian recent mollusca. I, therefore, propost> the 
neAv genus Melliteri/x, naming Iledley’s 8p<'cies, acupuncta^ as type. 

(190) Bounia lkpiba Hedley, 1900. 

The rei'erenec to Bornia is obviously due to Dalfs (*oaclusions, as udojitted 
by Hedley in conneelion with the species he next dealt with (Jtochejortia donotn- 
formis Augas). The nuuic Bornia is of such uncertain status, even in connection 
witii European bivalves, that it would be unwise to continue its usage here. The 
species Hedley has named from New South Wales are very interesting, and 
Born^s name may be retained in connection with Austral molluscs by proposing 
the new genus Borniolaj and citing the commonest species, B, lepida Hedley, as 
type. 

(198) Kociietoktia anomala (Angas, 1877). 

This is a ease wbei’e a name change c4Ui be welconu'd. When Dali dis- 
missed the generic name Tellimyaf be selected My»eUa Angas as the best sub- 
stitute: a little later he recognised Eoekefortia as congeneric, and on the score 
of priority gave it ])reeedence. This usage was accepted by Hedley, but Dali 
had erred, and Myaella lias priority. We are, therefore, at lilwjrty to use an 
Australian name for Australian sl)ells without discussing the relationship of the 
foreigner. 

Mysella Angas, Proc. Zool. 8oc. Loml,, 1877 (1 Aug.), p. 17(i; Tyju? by 
monotypy M, anomala, id., PI, xxvi,, J'. 22. P. J. 

Boehefortia Velain, Gompt. Hendiis Acad. Sci. Paris, Ixxxiii., 1875, p. 285, 
nom. nud.; Archiv Zooi. Exper., vi., 1877 (1878), p. 132. 

Velain^s paper was read on 11 April, 1877, and passed for printing by the 
examiners on 12 Nov,, 1877, only, and the title page reads 1878. 

(217) Cahdium puncHKLiiUM Gray, 1843. 

Hedley, dealing with the “Thetw?" collection, proposed CarMum striaiulnm 
Sowerby var. thetidh, nov. (Mem. Austr. Mus., iv., part 5, 29 July, 1902, p. 322), 
writing “A considerable series taken by the Thetis^* appears specifically in- 
separable from G. striatulum/^ but gave differential features to justify a varietal 
name. I have compared the whole of the material in the British Museum with 
a large number of specimens and valves secured by Roy Bell in various depths, 
and find Hedley’s characters are quite constant, and I accept their value as 
specific. The difference between this style of shell and typical Cardfum is very 
great, and I, therefore, propose the new genus Pratulum, naming Cardium the- 
tidis Hedley as type. 
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(221) DoaiNiA CROCEA D<?sbayes, 1853. 

When Hedley examined in the British Museum colleetion of shells, the* 
specimens, named as different species, in this ^enus, he observed that his 
elusions roust be revised* I received a large number of specimens and care- 
fully criticised the British Museum series in connection with them, and arrived at 
certain results. More recently Mr. J. R. Ijc B. Tomlin, arranging some bivalves 
in the British Museum, studied this grmus and, after he had completed his work, 
we both went over the whole lot and agreed upon every point. As our result* 
were <]|uite independently a<!hieved, tliey may be regjirded as fairly representing 
the truth. 

Thus, wo concluded that Deshayes crocea and eireifiaria were synonymous, 
and that the former name should be maintained on account of place priority. 

(224 A) DcfsiKU VKrpORiAK Gatliff and Gabriel, 11114. 

Dosinia victoria e Gatliff and Gabriel, Proc. Hoy. tSw. Viet., xxvii., Bept., 
1914, p. 96, PI. xvi., figs. 1749 : Western Port, 540 F. 

Before this species was described, Mr. Gabriel sent it to me for iM^mparison 
with the British Museum series; a shell sent by Bell from Twofold Bay, was 
found to differ from all the others, and regarded as new, until T remembered 
Gabriel’s inquiry, when J found this shell was their new species, an addition to 
tb(j N.S.W. List. 

(224 B) Dosiku cakiiulea Reeve, 1850. 

Artemis caerulea Reeve, Conch. Icon., vi., Artemis, Feb., 1850, PI. iv., sp. 
and fig, 25; Itaine Island, Torres Straits, Captain Ince: Mus. Brit., i.e., error 
for Tasmania. 

This species was found commonly washed up at Tw'ofold Hay, N.B.W., but 
was not dredged, except as young, whereas, in Disaster Bay, it was dredged in 
10-20 fathoms. This is a fine addition to the N.S.W. List. 

(225) Bunetta* TR0KCATA (Roevc, 1864). 

When Reeve figured this species he gave a reference to Deshayes, and 1 find 
that De.shayes bad dt^seribed a Cunem truneatm (Cat. Conch. Biv. B.M., 1853, p. 
43), from the Philippine Islands in Mus. Cuming. In his selection, Deshayes 
been anticipated by Costa (Brit, Conch., 1778, p. 205), so tlmt we arc relieved of 
the consideration of DeshayesV specific name. 

For the Port Jackson species, Angas had proposed the name Sunetta «dc- 
linae (Proc. Zool. Soc. Ixmd., 1867 (Apr., 1868), p. 001), PI. 54, f. 5) and there- 
fore no new name is rajuired. 

From Lakes’ Entrance, Victoria, Roy Bell stmt a numWr of valves of the 
species listed by Pritchard and GatUff as Snnetia exemataf citing aa basis, 
Cytherea excav&ta Hanky (Proc. Zool, Hoc. Lond., 1842 (Jan., 1843), p. 123), 
described from unknown locality in the Museum Stainforth. The name has been 
commonly used for a Japanese species, but again, fortunately, discussion is un- 
neccfttary as there is a prior Cyiherea exeaveita Morion (Synops. Org. Rem. Cret. 
Group U.S., 1834, p. 67). Two names arc available for the southem Australian 
species, via., Cytherea vaginalk Menke (Moll. Nov. HolL Spec,, 1843, p. 42) given 
to a Western Australian species, and Sunetta aUciae Adams and Angas (Proc. 
Zool Soc. I^nd., 1863, p. 425, PI. 37, fig. 18) from Encounter Bay, S* Aust^ 
According to the specimens in the British Museum these difiered, and I propose 
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the use of Adams and Angai^'s name for the Victorian shell, and revive Menke's 
name for the Western Australian species listed by BLedley as S. exeavata (Han- 
ley). I find these are also separated as distinct in the Australian Museum. 

Dali (Trans. Wagner Frm^ Inst. Philad., iii., pt v., Oct., 1903, p. 1245), ad- 
mitted three groups of Smetta^ Sunetta s. str., type Donax scripta Linn6; 
i^olanderina Dali, 1902, type (o.d.) S, solandri Gray; and Sunettina Jousseaume 
(Le Naturaliste, Yr. 13, No. 108, 2 Ser., 1 Sept., 1891, p, 208), type, by lautonymy 
S. mnettina Jouss, The Australian speciee here noted fall into the last group, 
M*hicb should be used generically. 8. pibberula is ft Muddy Creek fossil, 

ancestrally very closely related to the living 8. aliciae Ad. and Ang. 

(226) Lioooncha ANOASi (Smith, 1885). 

Smith proposed Circe mpaai as a new name for the shell named GotUdia 
amtralis by Angas (Proc. Zool. Soc. Lond., 1865, p. 459), when he transferred 
it to Circe, os the combination <7trcc auetraUs was invalidated by the earlier 
CL atistralis Sowerby (Thea. Conch,, Vol. ii., 1851, p. 651). When Hedley re- 
transferred Angas’s species to Li^tconcha, he should have revived Angas’s specific 
name. I cannot class it even in Lioconcha, so propose the new genus Govidiopa, 
naming Oovldia anetralis Angas as type. When Smith named the species (Zool. 
Res. Challenger, Vol. xiii., 1885, p. 148, PL ii., figs. 4-4e), be gave a detailed 
description of the binge-cliaracters, and also figures, so that these are well known. 
I might point out, however, that the description is more accurate than the 
figures. 

(227) GArRARitJM QUOYi (Hanley, 1844). 

When Dali reinstated Gafrai^ium, ex Bolten, he made two attempts to fix a 
type by elimination, and as it is doubtful whether either result is valid, the 
name ma^^ be dismissed from the Australian List. This is easier, since at tin^ 
latter conclusion and place (Trans. Wagner Free Inst. Science Phtlad., iii., pt, 
vi., 1903, p. 1246), which Hedley has followed, he allowed Circe Schumacher 
(Essai Nouv. Syst. Test, 1817, p. 152), with type Venus scripta L., subgeneric 
rank. As DalLs subgcnera are all available under present views as of fbll 
generic rank, and as the shell above named was previously called scripta, it will 
be admitted that Circe seems a very excellent alternative. 

(227 A) IYuctiokb boyanus, n. gen. et sp. (Plate xxxiii., figs. 7-8). 

This is apparently the species recorded from Victoria by Gatliff and Gabriel 
jis Gafrarium navigatum Hedley. The latter wa« described from the Capri(?om 
Group, Queensland (These Proc., xxxi., 19 Nov., 1906, p. 476, PL xxxviii, fig. 
33), and my shells were immediately recognised «8 congeneric from the figure. 
Comparison, in the British Museum, with valves sent by Hedley, proved, them to 
differ in shape much more than the drawing would suggest. The general des- 
cription given by Hedley applies to the sculpture and form, but the ventral 
margin in the southern form is less circular, and the altitude a shade less, and 
consequently the *Vavcs” fewer in number, beooming obsolete towards the margin. 
It may be that the soutbesm form is also larger, as Hedley^s measurements are 
6 X 5.4 mm., whereas mine are 9x8 and 11 x 9 mm. Both are dead valves, 
ft right and a left, and are worn ; they show the moseie itopreswons, but not the 
hinge-oharacters completely. As Hedley’s apeetes should be absolutely eon- 
generict and he <b?edg^ it alive> these may be recorded from that. When Smith 
(the only English writer (save Jukes Browne) who has studied bivalves) wrote 
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up the Challenger Report, he lumped in a moist aggravating manner and ranged 
all these under Circe (Gafrarium of to-day), and his conclusions have not been 
since reviewed. On PI. ii., figs. 4, 4e, he gave figures of the binge, etc., of Circe 
angasif and tins does not agree with what 1 can make out of the hinge of the 
present form, which agrees better with that of Circe. 

(228) Maorocallista pisbupta (Sowerby, 1853). 

This species, with the next, M. kingii (Gray, 1820), was dredged in numbers 
in 10-20 fathoms, in and outside Twofold Bay, and variation in size and shafie 
was noted. Further Tasmanian shells named disrupta varied a. little further, 
while Sydney shells referred to this species should have a distinctive name. Dali 
proposed to use tlic above generic name, given to an American fossil, to replace 
Ccdlista, u Polian natue previously in use. The southern species vary inter 
and I propose to eliminate Macrocallkia from the Austral list, proposing Noto^ 
callisla, naming (\ kingii Gray as type. 

Tate (Trans. Roy. Soc. R. Axist., ix., 1880 (Mar., 1887), p. 161, PI. xviii., 
figs. 0-8) named Cylherea suhmulti^triata from the Upper beds at Muddy Creek, 
(iomparing it with (\ disrupta, and it certainly scenns a closely allitnl ancestral 
form, only, in my views, trinomial ly separable. 

As synonyms of M. kingii Gray, 1 noted in the British Museum, infiata 
S<iw. and rutiUt Row., but nmiarked that lamarchii appeared more elongate, and 
I had a very large series for comparison. 

(230) Pitaria 80 PHIAK (Angas, 1877). 

Iledley has used the emendatittn P/tana, but the name was proposed as 
Pitar, and I am advised that this is of classical form, although Dali did not re- 
cognise this. 

From hia (Dalfs) disenasion (Trans. Wagner Frc*e Inst. Science Pbilad., 
iii., pt. vi,, 1903, p. 1204), it is obvious that the recognition of the genus Pitar 
is a difficult task, especially as he has regarded Venm dione Liun6 as subordinate, 
with Bubgeneric value. In the British Museum this species was placed alongside 
the two previous species, while Ptfar was also recognised. For the present then 
Pitaria may be dismissed from tlio Austral List, and this species ranged under 
N otocallista^ 

(238) Anttoona mtrjatissimjl Sowerby, 1853. 

FenM9 etriatisaima Rowerby was apparently proposed as a new name for Ergeina 
eardioidea Lamarck (Hist. Anim. s. Vert., Vol. v., July, 1818, p. 486) from 
King George Sound, W. Aust., on account of another Venus cardioides. When 
the species was removed from Venus, the earlier name should have been reverted 
to. It is quite unlike the typical Antigona, and I, therefore, propose for it the 
new generic name Chionergx. As Angas noted, the species recalls superficially 
the British Fenu,*? ovata Pennant, which is the type of Timoclea Brown, but the 
hinge-characters differ. 

Erycina, as already shown, was introduced for a series of fossils, and after- 
wards the present species was added as a recent representative, being then cited 
by some writers, e.g., Clienu, as ty|>e of Erydna. 

(247) Marcia nttida (Quoy and Gaimard, 1836). 

Quoy and Gaimard described Venus nitida from Hobart, Tasmania, and the 
name proves to be preoccupied by Befranee (Diet. Sci. Nat. (I^evrault), Vol. 
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Ivii,, 1828, p. 290. As synonyms may be noted: Venus funUgata Bowerby, Thes. 
Conch., Vol ii., 1853, p. 737, PL dix., figs. 152-5: Australia (Strange). — F. 
laevigata Sow., ibid., p. 738, PI. clix., figs. 150-8: Australia (Strange).— F. poUta 
Sow., ibid., p. 738, PJ. clviii., figs. 139-40; given to Quoy and Gaimard’s figare 
alone, therefore refers to Hobart, Tasmania.— Tape# faba Reeve, Conch. Icon., 
Vol. xiv., Feb,, 1864, Tape# sp, 39, f. 39, PI. viii.: Hab — I Mas. Cuming. 

The specimens collected by Strange probably came from Sydney Harbour, 
and the fibres agree very well with local sliells. If southern Tasmanian shells 
differ, as they appear to do, they may bear Sowerby^s third name. 

The genus name Marcia was used by Hadley for this species and scalarina 
Lamarck, an association that seems strained, in view of the differential characters 
used in this family. Marcia proves to have been used previously by Warlow 
(Journ. Asiatic Soc. Bengal, ii,, 1833, p. 100), and there is a generic name Kate- 
lysia Romer (Krit, Unters., May, 1857, p. 17), available for scdlarina Lamk., 
that species having been definitely named as type by Ball, which should be used. 

Dali proposed (Trans. Free Inst. Seietice Philgd., iii., pt vi,, 1903, p. 1289), 
MacHdiscus^ naming Venus aequilatera Sowerby^from Japan as type, observing 
** Venus faba Reeve and F. fmdgaia Sowerby seem to belong to this section" (of' 
the subgenus Gomphinaf genus (Jhione)- Our shell does not seem to have a dose 
relationship, disagreeing even with DalFs definition. I, theirefore, propose the 
new name Eumarda, naming Venue fvmigaia Sowerby as type. 

(243) Bassika PAUCinAMKUiATA (Bunker, 1868). 

Hedley has recently shown that the specific name must be pachyphplla 
Jonas, 1839, and a note on its station may be here intercalated, as, though Bell 
did not get this at Twofold Bay, he fimnd a few valves at Port Fairy, Vic. 1 
found it commonly on the beach at Port Fairy, Vic., and Hedley found it com- 
monly at Twofold Bay, in each case in the early spring. Roy Bell never dredged 
it, which proves that it lives just below low water, not going even into 5 fathoms. 
Consequently, it is variable in shape, and the two fossils Tate described (Trans. 
Roy. Soc. S. Aust., ix., 1886 (Mar., 1887), p. 169, PL xiv., f. 14 and p. 160, PL 
xiv., f. 18) under Uio names Cytherea paucirugata and 6\ murrayana respectively, 
are obviously ancestral and scarcely separable save by the nomination I have 
suggested, a trinomial one indicating the ancestral form without prejudice to 
the specific status. Thus Cytherea [vietoriae] paucirtigata would have explained 
everything in one phrase at the time of description. 

(262) TiiLLivA iKABSQUiVAnvis Sowerby, 1807. 

In selecting a linneaii name, Sowerby Iqat his spex'ific right, and I here pro- 
pose the new name TelUna berylltna for Sowerby's shell, the type of which is in 
the British Museum. 

The grouping of TelUmd species must be undertaken at the^ first opportunity, 
as in the British Museum they are arranged in the most haphaaard fashion, the 
same species oeonrring under two different groups, even of family rank. Error 
bos aocamulated upon error, until it is dififtcult to determine any definite data. 

Thus No. 272 is named Areopagia etriahila Lamarck, 1818, but Lamarok^s 
fdUna Biriatula was bai«d on ^‘last (Tonefa., t 267, f. 103,” with the locality 
^*(>eean d’Europe,'’ wid liater had no Australian shells. It is fortunate the* 
Oiivi (Zool. Adriat.f 1792, p. Wl) had ptevimisly used the name, and so settled 
the diaeussion. 
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(263) TeuiiIna SBMiTORTA Sowerby, 1867. 

An interesting abnormal little Tellinoid was un-named from the British 
Museum Collection. In the Australian Museum Collection it was found under 
the above name, and specimens had been identified by comparison with British 
Museum specimens. Some error has crept in as, though Sowerby described and 
figured his species from the Mub. Angas from Port Jackson, and while one figure 
suggests the trhell here dealt with, the description Avas probably drawn up from 
a variant of T. tenuilirata, named and handled at the same time. The words 
“half twisted/^ “fioxuous posteriorly,” “end rather acuminated” do not apply to 
the specimens under review, which I determine as TelUna subdiluta Tate (Trans. 
Roy. Soc. 8. Aust., ix., 1885-6 (Mar. 1887), p. 65, PI. iv., f. 9) : Encounter Bay, 
8, Aust., 22 F. 

(264) Tbllina TBNUiLtBATA Sowerby, 1867. 

This beautiful little species was common in tlic shallow water dredgings in 
Twofold Bay and district, and it was obvious that it was not a normal TelHna. 
Upon investigation 1 found that E. A. Smith, in the Challenger Reports, had 
given details of the hinge- teeth, and suggested the differentiation of the species, 
but did not name it, generically. In the British Museum, so that there should 
bo no difficulty in finding this peculiar species, the specimens were separated, 
some being placed under the section Angulus, of the genus TelUna, while others 
were found under the genus Semcle, in a different family, I, therefore, propose 
the new genus Semelanguhis, with this species as type, so that it may be as 
easily trac^<l in literature. 

Tellina maeoni Tate (Trans. Roy. Soc. S. Aust., ix., 1886 (1887), p. 166, PL 
xvi., fig. 6a-b) from Muddy Creek is very like this, from description and figure, 
and should be compared with it as Tate does not mention the present species. 

(277) Abra BLLiPTiCA (Sowerby, 1867). 

Sowerby named his species Tellina ellipHca, but this name had been pre- 
viously used by Brocchi (Conch, foss. Subapp., 1814, p. 613), and Lamarck 
(Hist. Anim. s. Verteb., Vol. v., 1818, p. 524). The species was described from 
Sydney in Angas’s collection, and Abra is anotlier of the Palacarctio bivalve 
generic names that is under discussion, and, therefore, not available for an Aus- 
tral group. The only way to deal scientifically with the matter is the proposition 
of a new generic name for this species, Abranda, and renaming the species 
Abranda rex. 

Superficially, this speeios appears to have fossil representatives, but the hinge- 
characters need careful study before associating species of complex history like 
this one. 

(281) Gari livida (Lamarck, 1818). 

Lamarck^s Psammobia livida was localised as from Shark’s Bay, W. Aust., 
and Duutaenberg et Fischer (Juum. de Conch., IxL, pt. 2, 1914, p. 224) have 
figured the types (PI. vii., figs. 4, 5, 6). Thel^ figures suggest that two different 
species were confused, the figures 4, 5, refeiring to the species known as P. 
modeeta Deahayes (post), while fig. 6 is in agreement with l^marok’s description, 
and represents the species previouBly known as eondliei Smith (Chall. Bep., 
^ooi VoL, xiii., 1886, p. 96) separated zonaUe and modeBta^ and ^vo a synonyiniy, 
drawn up from the British Museum specimens, which’ requires revision. IVom 
DauUenberg and Fischer’s notes, it is evident that they used Taamanian speoi- 
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mens for their recognition of livida, and it is here biiggeeted that the Shark’s 
Hay locality may be erroneous, and that the specimens came from southern Tas- 
mania, wlicre May states it is very common. Twofold Bay shells agree with such 
Tasmanian shells, but the northern shells, such as commonly occur on the Sydney 
beaches, differ in shape, tenuity, and size. 

Deshayes described Pmmmohia menkeana (Proc. Zool. Soc. Lond., 1854 
(8 May, 1856), p. 319) from Moreton Bay, and this was figured by Reeve 
(Conch. Icon., Vol. x., (Jan., 1857), sp. and f. 43, PL vi.) under the same name, 
from the, type specimen, but without reference to Deshayes. This shell is more 
elongate with less height, and smaller and thinner than the Tasmanian livida, 
and is certainly not synonymous with modeata as given by Smith, but refers to 
the Sydney shell hitherto called zonalia = Imdfa, 

This would mean the acceptance of Gan livida (Lamarck, 1818) for the 
southern New South Wales species, and the recognition of Gari menkeana 
peshayes for the northern and central New South Wales form, the exact value 
of the differences being at present unknown. 

(291 A) SoiiKN VAGINOIDBS Lamarck, 1818. 

Solen vaginoidea Lamarck, Hist. Anim. s. Verteb., VoL v., 1818, p. 451: 
D’Entrecasteaux Channel, S. Tasmania. 

Many small specimens received from Twofold Bay and Disastier Bay are 
referable to this species, which is an addition to the N.S.W. List. Hedley has 
recorded Solen aaperaua Bunker as a synonym, an<i Solen pJUlippumua Bunker 
(Proc. ZooL Soc, Lond., 1861 (7 Apr., 1862), p. 420) may lUso be added, though 
E. A. Smith (Proc. Zool. Soc. Lond., 1906, p. 857) regarded it as a MS name, 
citing it from Sowerby (Thes. Conch., 1874). While the facts in connection with 
this species seem fairly clear, it is otherwise with regard to the species already 
on the N.S.W. List, No, 291, Solen aloanii Hanley. This was described and 
figured (Ulus, and Bescr. Cat. Roc. Bivalve Shells, 1842, p. 12, PI. xL, f. 18) 
from a Britisli Museum specimen, so named in MS. by Gray. The tablet bears 
upon it the information ‘^Mus, Sloane,” hence the specific title, but no locality 
was known, and it obviously did not come from New South Wales, as the Sloane 
Collection was completed before any shells were collected in New South Wales. 
Other specimens I noted as marked Mus. Sloane are Turntella exoleia and 
Monodonfa labia. Yet, when the History of the Collections in the British 
Museum (Natural History) was published in 1906, it was stated (Vol. ii., p. 
704) “1759, Probably a number of shells were received with the collections be- 
queathed by Sir Hans Sloane (1759) and these would in all probability form the 
nucleus of the Museum Collection. It must be stated, however, that no record 
of any such specimens has been traced.” The tiuth was, that no attempt was 
made to trace such specimens, as the shells themselves are, and have been, openly 
on view for the past forty years. Moreover, the year of the bequest is wrongly 
stated, being 1763, and there is on record the number of Shelia, Echini, etc., this 
being 5846. To return to Solen aloanii, E. A. Smith recorded it (Proc. Zool. 
Soc, Lond., 1906, p. 857) from Zanzibar, and this is a more likely locality. I 
name the Sydney species, figured by Hedley (These Proc., xxiv., 1899, p. 432, fig. 
3 in text), where the animal was described, oorreetua, the shell being very 

like that of S, vaginoidea, but straight. Tate has described a fossil from Muddy 
Creek as Solen aordidue (Trans. Roy. Soc. S. Aust., ix., 1886 (Mar., 1887), p* 
181, PI. xix., fig. 2). 
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(311 B) Saxioava 8UBAI.ATA Gatliit and Gabml, 1910* 

Saxicaum subalata Gatlif^ and Gabriel^ Proe. Koy. Soc, yict.! xxiii. (ii.a*)^ 
Aug«, 1910, p* 85, PL xix., f* 10-12: Port Phillip, Vietoria, 8 fathoms. 

Valves of this species were found in the shallow water dredgings from TwO' 
fold Bay, N.S.W., but it has no close relationship with Saxieava, the scnlptnre 
suggesting the Eximiothracia^Phrag'nKfriftma series. 

(319) Naxtsitobia sauui Wright, 1860, 

Caiman, working on Marine Wood-Boring Animals (Proe. Zooh Soc. Lond*, 
1920, p. 397) named X^lolrya amtralia, n,Bp., text-Ogs. 6, 7, 8, from Brisbane, 
QUand, and Auekland, N.Z., figuring only the syntype from Auckland. This 
was the speeies known under the above name, apparently incorrectly, os, though 
Wright stated that the type specimens in the British Museum came from Port 
Phillip, Australia, they are labelled “Callao, Peru,*^ and do not agree with the 
Australian species. 

Xylotrya proves to be a synonym of Xylopkuga, and the generic name to be 
used is Bankia. This name was first introduceti by Gray (Synopsis Contente 
Brit. Mus., 1840, p. 150) as a now^en nuditm; and then in 1842 (p. 76) in the 
same publication, Gray defined it; “In Bankia they (the pallets of Teredo) are 
elongated, and formed of small cones one within the other, looking somewhat 
like a quill.” 

(342-372) Class AMPHJNEURA. 

As this class was Roy Beirs obje(?tive, though dealt with fully elsewhere, a 
few notes must here be included, as the collection provided unexpected data in 
connection with the Eoogeographical regions. May and I had separated the 
eastern Tasmanian Coast as showing a distinct Loricate faunula from that of the 
mainland eastern coast, with which it had been previously united. To test this* 
the present collect] ons were made, and the separation has been emphasised. Thus 
the most characteristic Peronian Loricates, Rypharochiton peUk-aerpentis Q. and 
G., lAolophura gaimardi Blainvillc, and Onitlwchiion quifreinua Gould, disappear 
before they reach Twofold Bay. Ehyssoplax jugoaa Gould continues down to 
Mallacoota, Victoria, but is replaced in Western Victoria (Port Fairy) by the 
Tasmanian species, Ehyssoplax dmphora Ire. and May. The Tasmanian Sypharo- 
chiton (maugeanwi Ire. and May) does not cross the Straite while two other 
Tasmanian species des<?ribed at tlic same time, Heterojiona subviridis Ire. and May, 
and Isohnochiton atkinsoni Ire. and May, proved to be the commonest species at 
Port Fairy, Vic., but not at Mallacoota, Vic. May and Hull found these at 
King Island, but May did not find them on the Flinders Group. This line of 
inquiry is being followed up. No Adeiaidean form has reached Mallacoota or 
Twofold Bay, but the Peronian Jlaphplax lentiginosa Sow. was found commonly 
as far as Lakes Entrance, Victoria. The dredgings show some interesting items 
as from 18*25 fathoms in Disaster Bay and, later, in the same depths in Twofold 
Bay, a form of Isehnochiton tateanus Bednall was dredged, in the former case 
accompanied by a single Is. purm Bykes. Odd valves representiitg CaUoefdton 
mm/i Torr. and CaUktochiton mawlei Ire. and Hay were found in diggings from 
6-20 fathoms at Port Fairy, Vic., and out of the shallow water Twofold Bay 
dredgings valves apparently referable to Rhyssoplax coxa Pils., R, cismaaa Ang»% 
ItomMa angasi H. Adams, and Eotoplax spedom H. Ad. were sorted. HeUrth 
xona ffpHcoBa Pilsbry was also found «t Mallacoota* ns exneotad. with the 
Peronian CMUtoehAion antiqum Reeve, Isehnochiton erhpm Reeve and inter* 
mediate forms of lachnoradaia and Isehnochiton protcuc Reeve. 
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(373-375) KamiJy PLEUROTOMABIIDAJi:. 

Thin should be replmted by tlie family name ScmursUidae, as there is little 
real relationship between the present minute species and the huge recent des- 
cendants of the fossil Fleur otomaria* Moreover, there are two diffenmt genetic 
scries present in these small shells, the true dehizotroehus (e.g., 
australis Hedley) being quite irreconcilable with the ScissurelUhSchismope series. 
Thus the typo of Scmurella is exactly eomparablo with the immature stages of 
such a Bbell as Schismope beddomel Petterd, and absolutely represents an arrests 
stage in the development of Schdsmope, The carinate Schismope, as S, atkinaoi^ 
Ten.-Woods, are closely allied to the typical series, whereas such a form As 
i^cissureUa rosea Hedley is distinctly separable. The Schigotroehm series seems 
to have no cdose relationship with the true SciesureUa, and is apparently a world- 
wide form in deeper water. 

(373 A) SciSSURKLLA OBNATA May, 1908. 

Scissurella ornata May, l^apers Proc. Roy. 8oc, Tasm., 1008, p. 57, PI. vi., 
dgs. 4-5: Frederick Henry Bay, Tasmania. 

The recognition of a single specimen of a true ScissureUa suggested this 
species, and it generally agreed, allowing for the variation commonly noted in 
this group. 

By this moans *S'ci.s^iure/l(i remains a constituent of the N.S.W. fauna, as 
S, australis Hedley belongs to the SchiMotrochtui series, a very different group. 

I was going to omit this record for the present, when 1 found, in shell sand 
from Coogee, and also from Watson’s Bay (Green Point), specimens of a true 
SoisBureUa along with spetiimens of an undescribed Sekismopef allied to brevis 
Hedley, and many other minutiae, so that probably these things ore well distri- 
buted, but have b^n merely overlooked owing to their minute size. 

(375 A) SoissuRiSLUA soasA Hedley. 

Tliis species was described from New Zealand, and was afterward recorded 
from Tasmania by Hedley,' who rejected the name ohliqua used for it by Pritefeard 
and Gatliff and Vorco, as that had been given to a different species from Ker- 
guelen Island, I first recognised this form in shell-sand from South Australia 
sent me by Dr. Torr: I then sorted it out of some splendid shell-sand Roy Bell 
secured at Port Fairy^ Vic., and, later, I found it in the shallow water dredgings 
from Twofold Bay, N.S.W. All the specimens differ from typical Neozelanic 
shells in shape, the Australian shells being more ear-shaped, the last whorl 
longer, the earlier whorls larger, the mouth not so patulate, and, consequently, 
the slit apparently higher up. As a matter of fact, the Australian shell is more 
like the shape of JiMiswra li^teUonensis Smithy from which Hedley easily dis- 
tinguished the Neoaelanie shell. There m no elose relationship between this 
species and the true SMgureUat and when Thiele monographed the family, he 
placed it in laeisttra, with which it is certainly not congeneric. 1, therefore, 
propose the new generic name Sdssurama and name Setssuratta rosea Pledley as 
typo, and propose Soissurona rosea remasa, n« iuhsp., for the Australian ftra, 
seteciing a Twofold Bay specimen as type, I do this, as more critical examinar 
tioa, with longer series and better mi^rial, may also prove the necessity of 
separating the Adelaidean form. 

The extreme localisation of Hedley’s Inekwra is worthy of remarit, as, though 
I have examined much shell-sand and dredgings, I have not met with that genus 
outside Neoxelanic waters, while it appears in nearly every Neozelauic saniple 
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examined. In the case of Semurom, I think obliqua from Kerguelen Island 
will be found to belong here, although dccideilly not oonspeoifle with the Atis- 
trallan or Neozelanic species. 

(37C) Souths antipodes Monttort, 3810. 

Hedley has recently developed this genus and separated the well-known 
Western Australian species under the new name Scutiis astrolabeus. The Two- 
fold Bay shells were typically Perouiau, but the Port Fairy (Victoria) series 
were somewhat intermediate, bi*ing notably broader than the Peronian sliclls, but 
just as obviously narrower than the typical King George Sound species. A fine 
series was sent from Port Fairy^ and the measurements of adult shells, len large 
ones being selected, varied from 99 mm. x 47 mm. to 84 mm. x 40 mm., the 
average being 91 mm. x 43 mm.; the height varied from 14 mm. to 18 mm., 
while the apex was from 22 to 24 mm. from the edge. Juvenile shells, well 
grown, varied from 45 mm. x 21 mm. to 74 mm. x 32 mm., the height of the last- 
named being 8 mm., and the apex situated at 17 mm. from the edge. I showed 
Mr. Hedley the figure of Patella anatina Donovan (Rees Encyclop. Conch., 1 Oct., 
1813, PI. xvi.), and he at once suggested it might be the Western Australian 
species. The figure, which appears life size, measures 79 mm. x 38 mm., with 
the apex 16 mm. from the edge. 


(378) Hemppoua aspera (Gould, 1840). 

When Hedley rejected ruyoaa Quoy and Guimard for the New South Wales 
shell on the ground that a Western Australian littoral species was unlikely to 
occur unchanged at Sydney, he selected Gould’s name as above given, influenced 
by the known locality of Gould’s species. There was on record an earlier name, 
Emarginula conoidea Reeve, figured in Conch. Syst., Vol. ii., 1842, PI. cxl., fig. 
7, wliere a view of the interior is given. Reference is made to the P.Z.S,, 1842, 
where (on p. 50) the species wa.s dtiscribed from unknown locality, in the collec' 
tion of W. Walton, Esq. A. Adams (Proc. Zool. Soc. Lond., 1851 (1852), p. 
87) quotes Reeve’s name in tiu^ synonymy of rugosa Quoy and Gaimard, giving 
locality “Australia The specimens regarded by A. Adams as belonging 

to rugosa Q. and G. were easiern Australian shells, and the interior view of 
Reeve’s species shows a peculiar coloration of the spatula, as far as 1 can* judge, 
characteristic of the Peronian form. 1 have compared long scries of this with 
shells from Port Fairy, Vic., Port Lincoln, S. Aust., and Busselton, W. Aust* 
and I conclude the two forma are separable. At any rate, the shells from 
Caloundra, Q’land., Sydney Harbour and Twofold Bay, N.S.W., Mallacoota and 
Lakes Entrance, Vic., all in the Peronian Region, are similar and separiible 
sight from the Port Fairy (Vie.) shells, which are comparatively taller, the a^x 
less central, the anterior slope more arched, the posterior steeper not spreading 
basally, sculpture finer and more regular. These difiEerenees are specially well 
seen in immature specimens, as aged ones are dirty, worn, and ill-shapenu 

I introduced for this group the name Montforttda, and suggested its nearer 
relationship with the Australian Emarginula (such as Candida A. Adams) than 
with Hemitoma s. str., and my more complete knowledge of the groups amply 
confirms my judgment, and I am now making a study of the radulae, so that 
in my next communication the facts will be so conclusive tbat no furtter mo- 
ment will be necessary. 
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(381 A) EMARGiHViiA DSVOTA Thiele* 

EmargintUa devota Thiele, Conch. Cab. (Kiister), Bd. ii., Abth. 40, heft 
xxxvi., 1915, p. 81, Tub. 9, hgs. 27, 28, 29: Port Jackson, N.S.W.; Medley, 
Proc. Linn. Sue. N.S.W., xlviii., 1923, p. 307. 

At the Kermadec Group 1 dredged a shell which, though Emarginuloid, pre- 
sented a slight internal shelf, and 1 named it in MS. E, connectem, proposing 
to deal with the interest attached to such a shelf. Oliver, when later recording 
the Kermadec moliusca, did not include this new species. Thiele, at the quotation 
above given, has logitimatised the name, and, at the same time, proposed the 
present species, closely allied, from the mainland. I have seen the group re- 
presented, in tlie collection made at J>ord Howe Island by Roy Bell, and also 
aorted out a couple of specimens from the deeper dredgings from the Twofold 
Bay district, and I have found it in shell-aand collected at Coogee, near Sydney. 
The characters of the group for which 1 propose the generic name ^^ubzetdora 
(type E, conneciens Thiele) are clearly marked: the small size, very long anterior 
hlitf arched back with incurved posterior apex, being diagnostic without reference 
to the important internal shelf. 

Thiele has recorded some of the interesting items I had written up some 
years ago, but, as TJjiele’s work will not be in the hands of the majority of the 
readers of this note, I may briefly indicate some of the peculiarities of Fis.surelloid 
molluscs. In this family the same shell condition appears to have beeti achieved 
by means of different evolutionary processes, and consequently coincidence or 
rather agreement in shell features is not conclusive evidence of animal relation- 
sJiips. Further, the com]dexity of the radula necessitates prolonged study of 
much material, and this is not yet available. Clues to the alliances of some 
species may be seen in the juvenile stage growths, but here again all is not 
clear. 

Thus in Fissurella the ‘^keyhole^^ formation in the apit?al foramen is obvious 
in some specimens and jvist as certainly absent in others. At first a high value 
was placed on this feature, but, when the same species wae seen to show both 
styles, the character was rejected as absolutely valueless. More careful con- 
sideration might have shown that the facts could be reconcileiT in this way: 
some species begin with a keyhole and this persists in the adult; other spe<ues 
begin with a keyhole and at a later stage deposition, internally, of callus destroys 
the keyhole appearance; thirdly, no keyhole shape is seen either in the young or 
adult. Consequently, it is suggested that no juvenile without a keyhole form 
can produce an adult with a keyhole, while the reverse does occur. Thus, the 
keyhole juvenile shells show a different group from the ones that have no key- 
hole form in the young shells. 

The internal shelf, persistent in the genus Z«idora, appears to be an ances- 
tral feature, as it is seen in connection with most other groups. Thus, the 
evolution of the European FissttreUa, from study of the growth stages, was 
demonstrated by Boutan (Arch, Zool. Exper., iii., 1886, p. 102, PL xHi., f. 6) 
and most of the stages are represented commonly as different groups,, hut, since 
then, other groups have been observed, showing different combinations. Granted 
that Eimula constitutes an arrested stage in the development of Fmuridea, 
there is a peculiar species of Emarginula, Sem^petia paivana Crosse (Journ. dc 
Conch., 1867, p. 76, PL ii., fig. 2) from the Madeiran seas, which is an Emarginula 
until senile, when it closes the slit entrance. There is no shelf in these, but, in 
the group known as CranopiU^ a typically Rimuloid form, there is a large in- 
ternal shelf, so that it has been generally called PunetureUa. The species clasaed 
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as Puncturella are of different shapen, simply agreeing in being conical, and in 
fcbe possession of an internal shelf. The deep-sea forms known as Cranopsia, 
such as iimtila asturiana Fischer (Journ. de Conch., 1882, p. 51) are represented 
in Austral seas by the magnifloent PunctureUa coroUa Veroo (Trans. Roy, Soe. 
S, Aust., xxxii., 1908, p. 193, PI. xl, figs. 1-5). This group I name Pimidanax, 
with P, eoroUa as type. 

The South African species classed at present in Fisauridea {Glyphis olim) 
show the remains of an internal shelf, a feature never seen in any Australasiaa 
si>ecie8 yet examined. We can arrange a series, from non-slit to apical-perforate 
shells without an internal shelf, and we can nearly parallel it, at present, with 
groups showing the shelf persistent, as, Scutm and TugaUa, Montfortida, Etnar* 
ginula, EimtUa and Fissurideaj, witli no intenial shelf, then the first two groups 
unrepresented, Zeidora, Subzeid^^rOf Cmtwpsis, PunctureUa of many kinds and 
the South African Fmuridea with internal shelf, probably with offshoots in many 
directions as BtnargineUa and Scutm with huge animals, Subemargmula, Pis* 
sureUidea and then the Amhlychilepm series ranging to Macrosehiama, all of 
which have lost the shelf while developing the animals, mostly with perforate 
semi-patelloid shells. Moreover, it is suggested that these groups have evolved 
independently in their various geogi'apbic homes. 

(382) Mkoatkbknnus oon oaten atus (Croase and Fischer, 1864). 

This peculiar form appears almost unchanged in South Africa, the shdl 
found there being still called by Crosse and Fischer^s name, given to a South 
Australian species. Tenison-Woods has also recorded it as fossil, noting a slight 
difference between the fossil and recent shells, and also between the New South 
Wales and South Australian shells. It is, therefore, obvious that its peculiarities 
are of genetic importance, and I propose the new generic name Coafnetatepas 
with Crosse and Fischer’s species as type. The shells I have received from the 
Twofold Bay district were dredged dead in the 50-70 fathom hauls off Green Cape> 
though a young dead shell was found in the shallow water dredgings, 10-16 
fathoms, near Gabo Island, Victoria. I find it not uncommon as deacl shells 
on the Sydney beaches, and there appears to be definite variation from the 
South Australian shells. Chapman and Gabriel have recently been unable to 
separate Uie fcmls from the recent shells, probably on account of insufilcient 
materiel. 

(383) MBOATKBteNNns jAVANioRNSis (Lamarck, 1822). 

In the Man. Conch. (Tryon), Vol, xii., pt. 47, 16 Dec., 1890, Pilsbry mOiKH 
graphed the Fissurellids, and (on p. 182) introduced the new genus Megutebennm^ 
the American species, FSnaurelUdea himmulata Dali being naffied as type. Two 
pages latOr, he proposed Amhlychihpwtf as a section, naming as type, F, ftdpa- 
sina Bow., the Australian shell here recognised as Lam. The miimal 

ebarketers of tlie Australian forms have proved different in all the cases y^ 
investigakid, so there is no need to continue the usage of MegtUt^bennmf hnsl 
A should be regarded as tlw generic designation of this species. The 

series in the British Museum suggests that easily recognisable forms are sepanM^t 
hut 1 have no long series of my own to eonfim tbk. When Dr. Pilsbry whs 
here lait year (1^28), he regarded the animal as differing at sight from ths 
American forms, so that there should be no hesitation in rejecting Megdiebemkia: 
moreover, he suggested the next species was certainly not a Imeairiiielhi, neltliir 
was il a IfopufcheiatHis. 



BY tOlf IRICDALK. 


m 


( 384 ) Lucapinkli-a nigbita (Sowerby, 1835). 

The 8pecie« under note was included by Pilsbry in his new gfenus 
bennus, when he proposed the new genus LuoaptneUa (lian. Conch. ^ Yol. xiu? 
pt. 47 ^ 16 Dec., 1890 , pp. 179 , 196 ) with type, original designation, ClypidsU4 
eallomaryiiHtta Carpenter, from California. Hedley transferred the Australiali 
species from Meyatebenmis to Lucapinelh, from study of the animal, but, with 
our present knowledge of this group, the observed differences were quite sufileieilt 
to separate the Australian shell generically. Hedley gave a figure of the radula 
of his new species L, pfitchardi (Proc, Roy- Soc. Viet, viL (n.«.), 1894 (Jan*, 
1896 ), p. 197 , PL xi., fig. 7 ), and the radula in the Gwatkin Collection, labeliod 
L, niprita, confirms this: i.e., the central tooth is degenerate and pear-shaped, 
the inner laterals with short somewhat blunt catting edges, the large outer lateral 
strongly tricuspid; tiie marginals being comparatively few and simple, showing 
no cusps. 

Although the radulac of the Fi&surellidae arc somewhat generaliaed, com- 
parison with that of callomarginata Carpenter, the type of LueapineUa, shows 
striking differendhe. In the latter, the central is laige and rhombo^al, the inner 
laterals are similar to those of the preceding, hut the catting edges are more 
pronounced, while the outer lateral is bicuspid, the third cusp, if present, being 
very minute and not recognisable, while the marginals are many and notably 
cuspidate. This radula is more like that of exmeatenatus Crosse and Fischer, but 
the outer lateral is differently shaped and the marginals are smaller, etc. 

I have just remembered Claude TorFs pnper, Radulae of some South Aus- 
tralian Gasteropoda (Trans. Roy. Boo. S. Aust., xxxviii., 1914, p. 362), and goad 
figures of the radulae of Af. concatenatus and ohlonga are given: in the latter 
it is stated that the marginals are ^^serrated’’ and that each row has nine teetk, 
while in the former each row has twenty-one teeth, 

From Port Fairy, Vic., Roy Bell sent a lot of shells of nigrita, a few ohlong^y 
easily separated by longer shape, narrower, and of coarser sculpture. A few 
nigritin from Melbourne Heads agreed, but specimen!! from Twofold Bay, N.S.W., 
were narrower and with more lateral compression, though of same length and 
with similar fine sculpture. Shells I collected in Sydney Harbour showed "the 
same differences. 

The locality given when Sowerby introdueed his FissureUa nigrita^ was Cape 
of Good Hope, but the shells in the Mus. Cuming (two sets), either of wbirfi 
might be regarded ae types, are somewhat like the Tasmanian spesimens in Ike 
Brihtsh Museum. Consequently, an arbitrary determination of a type locality ia 
necessary, and I here select Tasmania (sontbem) as such, and now introduce the 
new fenerio name SaphismaUfm with F. mgrHa as type. I think that Menke's 
F. ohhngut as recognised in Hedley’s is undoubtedly congeneric. Hed*^ 

ley has recently iriven a figure of the animal (freon Sydney) of this genus. 

(884 A) MACJttoscitTSMA TAeHAKiAB (Sowerby, 1862). 

This is a curious addition, if such it be, to the New South Wales list, as 
one of the first loealities eited for tlie genus is New l^uth Wales. Thus Sowerby 
(Conth. Ulus. Fissurelia, p. 5, No. 48, 1889) wrote ^^FisBureUa macrosekmmm 
Humphrey, (Jonchology. Conch, Illust., f. 39, New South Wales, var. f . ttH 
Swan River. Obe. This forms the genus Macrc$ehima of Gray.’* 

The species I have to record was dredged as a dead shell, in 50-70 fathoms, 
off Green Cape, New South Wales, and the reference reads: Btaeroehigfn^ 
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mamae Sowerby, Tbes. Conch., Vol. iii, (pt. 21), 1862, p. 206, PL 244, f. 223, 
from Tasmania. The next species is Macrochisma novaecaledoniae Sow., ibid«, p. 
206, PL 244, f. 222, from New Caledtmia, and this is regarded as a synonym in 
the British Museum Collection, shells sent from Tasmania by R. Gunn being so 
labelled, the New Caledonia locality false, as in some other oaaes. A few com- 
plications may be here noted, — thus, the shell figured by Humphrey in his Con- 
chology was named Patella macroschiarm by Solander, and the name 
in the Catalogue of the Portland Museum, p. 71, 1786. In Uie Museum Calon- 
nianum, 1797, Humphrey proposed the genus Lorva, and this is the only recog- 
nisable constituent. In the Genera of Recent and Fossil Shells, pt. 21, PI. 147, 

5 (two views), 1823, Sowerby figured a Fissurella macroseMama, in the text 
referring as a synonym to F. hianitUa Liam., which has no close relationship at 
all. Eecojfnising this, Swainson (Tretit. Malae., 1840, p. 366), introducing in- 
dependently a genus Machrochisma, gave the name Jf. hiatula to Sowerby 's figure. 
This does not look like the Japanese shell figured and named by Humphrey, nor 
does it well agree with any Australian species yet known. 

A hitherto overlooked name is Patella lobata Donovan (Rees’ Encyclop. 
Conchology, 1 Mar., 1881, Plate i.), which apparently refers to the Red Sea 
epecies named M. compressa by A. Adams (Proc. Zool. Sdc. Loud., 1850, p. 202). 

(385) Diouora uneata (Sowerby, 1835). 

Traditional determination is peculiar in its usage. Reference to Sowerby’s 
figure did not suggest the New South Wales shell, and as it was described from 
unknown locality, 1 read the description without hopes of achieving anything 
tangible, but was surprised to find Dorsal aperture small, much nearer to the 
anterior than to the posterior end, its margin internally truncated posteriorly*^ : 
the italics are mine, as tlwse prove Sowerby’s species to have belonged to a 
different group from the Australian shell which does not show this feature. Such 
a shell as F. Ivsteri D’Orbigny, from the West; Indies, shows a posteriorly trun- 
cated aperture, and is very similar in shape to the Australian so-called lineata. 

The transference of Uneata to the Australian species seems to be due to 
Sowerby (Thes. Conch., Vol. iii., Mon. Fissurella, pt. 21, 1861, p. 195, sp. 80, 
PL 6, f. 134, 135) who synonymi.sed incii Reeve, writing ‘^Although first figured 
from a smaller specimen, there can be no doubt of the identity of this shell, to 
which the name subsequently given by Mr. Reeve was therefore unnecessary.” 
Fissurella incii Reeve (Coticb. Icon., VoL vi., June, 1860, PL 10, f, 69a-b) had 
been described from Raine Island, Torres Straits, collected by Ince. Pilsbry 
(Man. Conch (Tryon), Vol. xii,, (pref. ApL), 1890, p. 219) called the species 
^lyphis Uneata, giving as distribution: “North Australian Coast,” gave figures 
(on Pl. 63, f, 29, 30) from specimens, and copied Reeve’s figures (on PL 38, 
f. 63-64). Consequently, it would seem that, if Uneata were available (which 1 
deny), it would ratlier be applicable to the Torres Straits species. In every 
case I conclude the shell from Twofold Bay is nameless, and I propose to describe 
it as a new species, and also a new genus. In shell features it approximates 
fiurly closely to the European type, but the apical fissure is different. Examina- 
tion of the radulae in the Gwatkin Collection in the British Museum shows Uiat 
similar shells cover different animals, as the radulae vary according to locality. 

(386) Elbqidion auoax, n. gen. et sp. (Plate xxxv., figs. 6-6). 

A genus of the Fissurellidae with apical perforation of “keyhole” style, ^6 
xadula somewhat like that of the European Diodora. 
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The Bculpture cousifits of bold radiating ribs, with bold concentric rings 
latticing the ribs; the shape is oval, not quite twice as long os broad, and more 
tlian half as tall as broad, the apex at two-thirds the length* These proportions 
vary with age: the largest specimen I have in this series measures 55 mm. in 
len^h and 35 mm. at the broadest part but narrowed anteriorly to 27 mm*; it 
is 22 mm. in height just behind the apical fissure. A fairly small typical shell 
measures 13 mm. Jong, 9 mm. broad, scarcely any anterior lessening, and 5 mm. 
V high at apex; in the young shells the ‘‘keyhole” shape of the perforation is seen 
with an internal callus surrounding it, and in the senile forms, the fissure, though 
having lost the keyhole shape, is still regularly oval and does not show a posterior 
truncation. In the immature the anterior slope is straight and the posterior slope 
is similar, but in the senile the posterior is convex and the anterior one slightly 
concave, the fissure being on this slope pointing foiwards, not directly upwards 
as in the young stages. In the earlier stages almut forty primary radials can be 
counted, but, as intercalating secondary ones appear almost at once, and then 
subsidiary, on the largest clean specimen I have examined 1 find, between two 
primary ribs, three secondary and three smaller* In the young shells the 
concentric rings are about a dozen and form strong nodules at their junctures 
with the radials, but with age these decrease bo that the senile sbeJls show simple 
latticing, the nodules having disappeared. The xonscle scars are scarcely dis- 
tinguishable. 

The animal has been figured and described by Hedlcy under the name Fis^ 
suridea lineata (These Proc., 1900, p. 95, PI, iii., fig, 11) but the coloration must 
vary, as I have seen many with the mantle pinkish-white dotted with pinkish-red. 

(380) Diodora watsoni (Brazier, 1894). 

When Brazier described this species, he commented upon its- strange facies 
as probably deserving a new generic name. I separated four shells from the SO- 
TO fathom dredging off Green Cape, and they differed from any type of Pissurel- 
lid I had previously studied. They were solid for their size, and showed a type 
of Fissurellid with an internal shelf and persistent apex, recalling some P%nc- 
turella forms, but very distinct from any Australasian fortn referred to Puncturella, 
of which I have half a dozen. 

1 hope to discuss these most interesting states later, but I here propose 
Bixa for this species alone, and by this means its later recognition will be as- 
sured. I might note, with the eccentricity oft-times apparent in the British 
Museum collection, this species is placed in Fisaurella s. str., a position so absurd 
as scarcely to call for comment. Judging from shell features, it would not even 
belong to the subfamily containing FissurelUk I find it not uncommon as dead 
sheila on the Sydney beaches, but have not yet met with it alive. 

(388) Pukcturella dehissa Hcdley, 1904* 

This species was described by Hedley from l^few Zealand, and later when he 
found the form in Australian waters he gave a good illustration of this, though 
am^epting the Neozelanic name. Comparison of the two figures will show that 
differences of form exist, and I propose to name the Australian shell Vucerra dc- 
missa menda, citing Hedley’s figured specimen (Bee. Aust. Mus., vi*, 1907, p. 289, 
PI. 64, f* 3-6) as type, the generic name Vocerru being provided for the small 
iAustral forms ascrib^ to PtmctuftHlaf but which do not closely agree, even in 
icuperflcial features, with the type of that genus. Tlie present 8pfM!ies I name as 
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type of Vacerra^ hut do not conclude that all the species, even in the N.B.W^ 
List, will prove later to be <*onjfcnerie. This Bi>eciini was found in the Groen Ciil^ 
50-70 fathom dredgint^s, btit the other two species listed by Hedley na Punctuf^Ua 
were found in shalUiw water dredging. I have a new species Roy Bell found 
alive, under stones, at low tide at Lord Howe Island, which appears to be the 
first met with in such a situation in Austral waters* I liope to report fully upon 
it later. 

(391-394) Family HALIOTIDAE. 

This family provides an excellent illustration of the difference between the 
Pejronian and Adelaidean faunas. Hedley admits, in the former, four species 
brazieri, coccorad4atum^ hargraveatf and naevosutn, while in the Victorian List ap- 
pear cUbteans, conico})ora, cyclobates^ emmae, and naevosa, Verco adding, in SoUfh 
Australia, roei and tricostalis, noting that the correct name of the latter may be 
^calaris (which it is) and that emmae may only be. a variant thereof Roy Bell 
secured fldl the four N.S.W. species at Twofold Bay, naemsum alive and the other 
three dead, the rare ones in dredgings, while he also sent from Tellaburga I., Vio.f 
specimens of coccoradiaiunit an addition to the Victorian List. From Port Fairy, 
Vic., he sent a hue series of the so-called moevosum, emmae and oibteons, all liv- 
ing: the naevosum are easily separated from typical Sydney shells by their moiio 
elongate shape, less tightly coiled and higher spire, showing the whorling inside, 
and probably larger siae and stronger sculpture, 1 propose to differentiate these 
as Ilaliotis naevosum improhulmtj n. subap. Another correction may be here 
mode: Haliotis laevigata was pven to a beautiful figure published in Rees’ En- 
cyclopaedia, The plate was published on 1 Nov., 1808, on PL vi., of the 
Concbological series, and the author was Donovan. This has never been recorded 
previously, but the shell figtired is undoubtedly H. albicante of Quoy and Gaimard, 
whose name is a (quarter of a century later. It may be noted that Peron men- 
tioned a Haliotis gigmtea from D’Entrecasteaux Channel, Tasmania; no descrip- 
tion was offered, but apparently this was given to the soutbem Tasmanian form 
of H, naevofmm Marty n, which is, in shape, like the Sydney form and differs from 
the Port Fairy aeries, while in sculpture it can be separated from typical H. 
naevQBum in lacking the pronounced radial striation and in its larger siae. It 
will bear the name HaHotie naevosum ti^ferum Lamarck (Hist. Anim. s, Verteb., 
VoL vi,, pt. 2, 1822, p, 214), described from New Holland, probably from one of 
Peron’s sheila Lamarck cited “Chemnitz. 10,' t. 107, f. 1010-11 and Martyn % f. 
63.” In ^ first place Chemnitz figured a Japanese shell fi*om Spengieps eol- 
hsetion confusing it with the species found in New Holland and ffgured by Martyn 
from New South Wales as naevomtK When Hedley revived Peron’s nimie vf 
Hediotia eyehbatea for exomjoda Lam., he observed “At Kangaroo Island, a H«We- 
fis whose perforations project so as to form open truncated eones, Peron named 
H, ecnieopota^ This answers to the J7. tubifera of Lamarck, which has been re- 
ferred to H. naevoaa Martyn, but which may perhaps be JET. granti Pritchard and 
Gafliff.^ tndting this identification, H^ley ovcrhmked the data given by 
l 4 ixhKrck for hfc H. Hbifem, viz., “maxima five inehee 10 lines long by 4 ineMs 
broad.** TMs does not agree with eonteopofa, wUeh is probably emMe, a foiwa 
rf swdarif, over wbieh names PeroB'S name has priority^ The slie 

of Lamordt's IhMfefa agrees with the southerti Tasmanian shell, the name lb- 
corded by PeM being the same as that of Chenmits, and tho figure of Sfarlsai 
agteei^ gensrally 3* B* Gray (Pc<ks. 2;oo}. See. Load., Ififid (11 Nov.), p. 14d) 
introdt^ a dew generic and spedfic name. excM, for a gp^/tiam 
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tigared on Moll., PL xxxiv., which he afteirwarde concluded was a monstrosity of 
Halvotis albieans. This name seems to have been overlooked^ and is available for 
this peculiar spedes when separation is desired. 

(395) BTOMAmXiA mBBiOATA Lamarck, 1816. 

The introduction of the specific name is correctly given, but a later one is 
cited for the generic, a quotation which needs correction, a& both were first pro- 
jfosed at the same entry. I have been unable to detect any constant differences 
in the shells referred to this species from different localities, mainly on account 
of their variability. 

As the generic name Tliboconm Peron is sometimes quoted as a synonym, I 
give here the extract and quotation which should read, "TUboconus Blainville, 
Diet. Sci. Nat. (Levreult), VoL liv., p. 467, 1829. “Tlibocone. TliboconuB 
(Conchyl). This name I have found on a shell in the CoU. Mus. Paris, naming 
^ genus made by Peron. This shell has passed, 1 believe, into the genus 5toma- 
teUa of Lamarck,” Lamarck's description and figure were probably based on 
Peron's examples, and the locality given, ^^Java,” fislse, the shells being collected 
in southern Australia, probably south-western Australia. 

V 

(396) Qsxa STRIQOSA A* Adams, 1851. 

KecenUy Bedley has given some detail of the animal of the Sydney Gena, 
and has accepted A. Adams's name, as I had compared for him Sydney speci- 
mens with A. Adams's types in the British Museum. He did not discuss the 
Victorian form, for which Pritchard and Qatliff had used the name Gena niffra ex 
Quoy and Oaimard, and quoted A. Adams’s name as synonymous. Specimens 
from Port Fairy, Vic., sent by Roy Bell, differed a little from the Twofold Bay 
shells, which agreed with Sydney shells 1 had collected some years before. The 
Victorian shells are absolutely larger, a little differently shaped and with general- 
ly coarser sculpture. Inasmuch as the two forms have been continually regarded 
as distinct, these differences may be emphasised, but the nomination is a mat1x>r 
id: difficulty. Lamarck named and figured Stomatella auricula (Tabl. Ency. 
Method, 1816, Liete, p. 10, PL 450, figs. la-b). In the Hist. Anim. s. Verteb., 
VoL vi., pt. 2, ApL, 1822, p. 210, Patella lutea Lin. GmeL, p. 3710, No. 94, was 
synonymisid and three references to Humph., Favanne and Martini added, the 
locality being given os ^^Habite 1' Ocean des Moluques et de la Nouvclle Hoi- 
lande.” Although Hadley admitted nigra Quoy and Oaimard in his Western 
Australian List, he has since received specimens from the Pacific Islands, now 
in the Australian Museum, exactly agreeing with the description, by Quoy and 
Oaimard, of a Tonga Tabu shell, and now eliinifihtes the name from Australian 
usage, a eoncloeion I had arrived at from study of the British Museum collection, 
tbrther, he had determined specimens from Kangaroo Island as Lamarck’s 
naWoula, and in this determination I was inclined to agree when I met with Quoy 
and Oaimard’s statem^t in the Voy. de I’AstroL, VoL iii., p. 309, which absolutely 
cUnched the matter, viz., ^^StomateUa auricula Lun. Nous avons constate que nos 
iadivtdus provenment du meme lieu que celui qui est au Mustoin, et qui Peron 
aanit rapporti dn port dn Roi Georges, k la Honvelle Hollande.’^ On this evi- 
dence we can accept Laman&’s name for the Western Australian shell which 
raiigeB along the Addaidean Se^on as far sg Port Fairy, Tie. 

The earUsat laeogniaabia name for the eastern Australian shell seems to ^sve 
been oaerloolced, viz., EeiMaUc impertuaa Borvows (Blemenhi of Oonebology, 1815, 
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p. 162^ PI. xxi., %. 2) : no locality given, but probably Port tJaekson, as Burrows 
had shells from that locality. The figure and description are good and are easily 
matched by a shell from any day’s collecting in this locality. 

(398-436) Family THOCHIDAE. 

Probably only second in interest to the family Fissurellidae, Trochoids, on 
account of the simplicity of their shell formation, present more difficulty, but 
still are delightful on account of their littoral habit and their rapid alteration 
as they descend into deeper water. In the two Regions here contrasted, the 
Peronian and Adelaidcan, the species continually represent each other, and only 
in a few instiinots does tho same species occur in both regions unchanged, and 
then usually only in the territory adjafjent. Consequently, it is comparatively 
easy to indicate errors such as the admission of Clanculm maugeri Wood into tho 
Victorian atid Tasmanian Lists, this being a northern Peronian species which ap- 
parently does not: travel so far soutii. 

(403) Clanculus omalomphalus (A. Adams, 1853). 

In the Proc- ZooJ. Soc. Lond., 1851, not published until 1853, A. Adama 
named numerous species of Trochoids, generally without definite, or else in- 
accurate, locality. The name 6\ ormlamphalua has been used because it waft 
noted that it had been collected at Sydney by Strange. On tho previous page^ 
he had described Clanculus hrunneus from an unknown locality, and Mr, J, E.. 
Le B. Tomlin finds, from examination of the types in the British Museum, that 
these are the same species. 

This species, along with C. fUmdus Philippi (No. 401), was sent from Tella- 
burga Island, Vie., and they arc additions to the Victorian List, From the aeries 
sent from Port Fairy, Vic., C. flagellatus Philippi appears to be the Adelaidean 
reprcHontative of (\ floridus Philippi, while C, Umbatus Quoy and Gaimard re- 
places (\ brurtnem A. Adams as above. These Adelaidean fthells, according to 
May’s lllustr. Index Tasrn. Shells, 1923, PI. xviii., occur on the eastern coast of 
Tasmania, a record which is suggestive that the Peronian Trochoids do not occur 
in the Maugean Region. 

(404) Clanculus plbbbjus (Philippi, 1851). 

This species is very puzzling, specifically and generically. To deal with thC' 
latter item first, the species has been classed in Claneulm and also in Gibbula, 
two very distinct groups, and now lledley bas transferred it to Eurytrochm^ 
The false umbilicus, with the columella joining on the outside, differentiates it 
from all the above, but, as it seems to approach the first-named genus, I propose 
In separate it with the new generic name Meacdaneulwi. Hedley recently added 
it to the N.S.W. List from Montagu Island, a little north of Twofold Bay, but 
Angas had included it from Port Jackson as Clancukui nodoUr<xtu8 A* Adams. 
The latter name was proposed in the same year as Philippi’s, but not published 
until two years afterward. 

Philippi’s description and figure do not fit the New South Wales shells 
(which I have found on the Sydney beaches), but are quite good for the Western 
Australian form, which appears common. Prom Port Paiiy, Vic., Roy Bell sent 
it as a very common species, very variable in size. There appears to be a Bories 
of names for the eastern shell, as Tenison-Woods is credited with two, Clmddm 
engeli and CHbb^da muMicarinma, described in the same paper (Proc. Boy. Soc./ 
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Tasm., 1676; pp. 144 and 142); the last-named having priority. Then A. AdamgV 
name would need consideration^ but the Belected epithet is not well applicable to 
the eastern shell. Fischer (Coquilles Vivants, 1880, Trochus, p, 243. Hab f) 
separated a small form os Trochus muscarius, and the description agrees with 
the smaller shells found at Fort Fairy, Vic. and the Peronian sheUs so far 
examined. 

Pilfebry (Man. Conch., Vol. xi., 1889, pp. 80-81) writes, ‘*To this (tjrpical)' 
form Dr. Fischer gave the mss, name T. musearit^, which he considers as var. B. 

of pUbejm In the Academy collection (shells) are marked C. rubicundua 

Mighels: but I have seen no description of such a species by that author.” I do 
not consider Fisclier's muscarius typical of pHebejus, but would note < 7 . rMcundua 
(Mighels) Pilsbry in the synonymy of ptebejus. Later, in the same volume, 
Pilsbry suggested (p. 467) that C, rubicundus Dunker was perhaps intended. 

(409) Cantharidus fasciatus (Menke, 1830). 

Three very different species have been included by Hedley in the genua 
Cantharidus, each of which has been long allotted a separate name. The first, 
Mo. 408, Cantharidus eximitts (Perry, 1811) may be allowed to represent that 
genus, very little difference being seen between it (the type of Phasianotrochus) 
and the Neozelanic type of Cantharidus (opalm Martyn). The present species, 
the type of Sankivia, a MS. name by Beck, apparently first published by Krauss 
(Die Sudafr. Moliusk., Jan., 1848, p. 105, PI. vi., f. 7) by monotypy, should be 
absolutely separated, although at present a monotypic genus. The radula is 
quite peculiar and recognisable at sight among these Trochoid forms. 

(410) Cantharipus linbolaris Gould, 1861. (Plate xxxvi., figs. 1-2, 17). 

This is the monotype of Leiopyrga H. and A. Adams (Ann. Mag. Nat. Hist,. 
3 Ser., Vol. xii., 1863, p. 19), a genus which should be recognised. The extreme 
variability of the species is seen in the hundreds of specimens now before me. 
All were dredged alive on grass beds (Zostera) in the Bay, in from 5 to lO 
fathoms of water. This species commonly shows a peripheral keel and specimens 
(immature) ore found agreeing exactly with the type, figured by Hedley, of A. 
Adams’s cingulate. 1 had intended to suppress that species as synonymic, but, 
fortunately, found two tablets in the British Museum, one from Sandy Cape, N. 
Queensland, and the other from Port Easington, Northern Territory, whidt 
showed that the northern species was permanently smaller and constantly keeled. 
Among the hundreds from Twofold Bay shallow water dredgings I found half a 
dozen specimens showing the whole of the whorls .strongly spirally Urate, suggest- 
ing Tate’s octona, and it seems doubtful whether these are stragglers from the 
Adelaidean Region or merely aberrations. Though only a few specimens were 
found in a dredging made off Oabo Island in Victorian waters, yet one was of the 
octona type. Under these circumstances, it seems wise to accept three species, 
quite representative, but probably entering eaeh othePs regions at the point of 
junction. Vereo, from a study of South Australian shells, was fain to conclude 
that octona was no more than a validly spirally Urate variety of the Sydney 
species. As the variation seen in the Twofold Bay series is very great, it is- 
possible that the fossils described by Tate (Trans. Boy. Soc. 8. Aust, xiv., Dec.,. 
1891, p. 261), as Leiopyrga qmdricinguiata and L. eayceana may prove synony* 
mous with each other or else inhabit different horizons. 

The reference to Leiopyrga octona Tate is as atmve (p. 260, PI. 11, f. 5), two 
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Mcamplea, one from Roy&ton Head, H, Yorke PeniiiRulat tbe other fvpm ICfa g 
i^eorge Sound: this species should be added to the New South Wales fufuuif pxu* 
tern,, m I also iind specimens from Sydney Harbour in the Austmaliaxi Museun^ 
s^mrated from the smooth shells^ which also occur there. I, therefore^ naiae the 
Peronioji form Zrftopyrpo octona problematical n. subsp., type from TwofoW 
Bay. 


(415) Callioiwxthus ooxi (Angas^ 1867). 

The sliell named Cftbbula coa:t Angas bears a superficial resemblance to the 
European Chblula, but has little real relationship, and I propose the new generic 
name Notopibbulaf with this species as type. J. R. Le B. Tomlin, while arrang- 
ing the Trochoid sheila in the British Museum, noted that this species had been 
previously described by A. Adams as Stomatella bicarinata A. Adams (Thes. 
€onch., Vol. ii. (pt. 15), 1864, \\ 839, PI. 175, figs. 39.40), from Moretou Bay, 
Australia, the types being preserved in the Mus. Cuming. An alternative refer* 
^nce is to the Proc. ZooT. Soc. Load., 1853 (25 July, 1854), p. 74. The Western 
Australian 0. premianm Philippi, recently placed in Gibhulaf e.g., by Pritchard 
aud Gatlifi, and classed under Monilea, subgen. Minolia by Pilsbry, appears con- 

? meric. Hcdley has recently proposed to transfer lehmanm Menke (= pretssionue 
hiL) and bicarinata Adams coxi Angas) from Gihhula to MinoUa, but, as 
I show later, they would not be settled in that genus. 

(416) Caluotboohus tasmakioos (Petterd, 1879). 

When Hedley and May described Gihhula galbina (Rec. Aust Mus. vii., 11 
Sept., 1908, p. 114, PL xxii., f, 2) from 100 fathoms off Cape Pillar, Tasmania, 
they observed that this was the species recorded as O, tosmanica from the Thetis 
results, in 63-75 fathoms off Port Kembla, N.S.W. 

Apparently C\ galbina must be added to the N.S.W. List, as G* taamanica 
Petterd, according to the British Museum, occurs as far north as Port Jackson, 
in any case, similar shells occur in the shallow water dredgings from Twofold Bay. 
€gUi<>trochu8 was proposed for Turbo phasianelluB Deshayes, a form quite peculiar, 
of which tile Mauritius form is almost indistinguishable from the New Caledonian 
one conchologically, but my Lord Howe series are easily separable from the 
Norfolk Island one, and the genus also occurs at the Sandwich Islands. The 
rodular features of this genus are very peculiar and distinct, so that members 
•of the genus can l»e easily exactly determined. 

(416 A) Mtkopa legrakui (Petterd, 1879). 

Petterd (Journ. Conch. (Leeds), ii., 1879, p. 104), described Fosearim 
iegranii from northern Tasmania, and Pritchard and Gatliff recorded it as "a 
rather ccunmon little species widely distributed along our coast,*’ transferring it 
to the genus Gibhirfo, and simultan'^ously, Tate and May figured it, a)so placing 
it in the genus Qibbula, From Tate and May’s good illustration it was airily 
recognised aa common in the shell-sand sent from Port Fairy, Vic., by Roy BalL 
Later a few were picked out of shell.grit sent from Twofold Bay, N.S.W., ao 
thai it aeeme a new record for the latter Stale. Owing to the ganerie splicing 
now naceseary, this form requires a new loeation, and I therefore propose 
citing this speeieg as type. 

I have noted about {MUatraefm, and hope that the radula of this sperias will 
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aoon be examined, as well as that of the preceding. Until this is done the species 
tasmaniem may be elaHScd in Minopa, but I do not think i\. will stay there, 

(418-42ti) Mon ILEA and Minqlu. (Plate xxxv., figs, 7-12). 

Hedley refers to the former genus, angtUata, leniigimsaf oleaceaf and vUili- 
ffinea^ and to the latter arata^ bellula, philippensia, pukkerrima and rostUenta. 
Jn J*roe. Malae. Soe. Lund., xiii., Aug. 1918, p. 3(1, 1 drew attention to the in- 
validity of 3fonUeat and concluded tliat Talopia Gray, wliicti first appeared in Uie 
Synops, f.'ontents Brit. Mus. (of which 4 have given fuil details in the i*roc. 
Malae. Soc. Lond., x., Mar,, 1913, pp, 294-309), 42nd ed,, p. 147, 1840, as a 
nomtm nudum, ami in the 44th ed., 1842, p. 67, with tlic following definition, 
**The Talopia are like tlie Hotella; the shell is striated and umbilicated, the uni 
hiliciis being edged with a Htriat(<i callus edge,*^ could be used from the next 
entry. Only the species lentigimnia of the above list would fall into Talopia, 
while Minolia was pro postal for a specie# from Japanese seas having the eon- 
choiogicai fcaturiis st im in fmlcherrima^ and for the present pidckerrinta, arata 
and roffuknta may be classed here. I had, from concholugicaJ features, separattHl 
the group like philippetmSf when Lt.-Col. Peile, to whom I had given spiMii- 
mens to i xtract tlie radulae, informed me that the radula in this spwdeii was very 
pec'uliar. I tlierefore propose the new generic, name Speclamen, and nmae 
Watson's Trochm philippcaniH as type (Plate xxxv., f. 11). The species hdhda 
is so close to this, tliut it s(*ems a geogriipliical representative, but Hedley has re- 
corded l)oth from localities not very far apart, 

P\om tile description, oleacea represents still another distinct group, which T 
did not receive in these collections, but wliich Roy Bell dredged at Lord Howe 
Island, and which strongly rec.ails Umbt/tiium. Bince the preeeding waB written, 
(consideration of radulacj in the Gwatkin collection shows the rndubi of Talopia 
(callifera) to be distiiudive, and that, of two slides labelled vUUlgenea from 
South Australia, one shows a Trochoid radula unlike that of phUippemift {iSpre- 
tanien)^ but the other radula is difl’ertjrit and is of the styh? peculiar to Vmbonium. 
about whi<‘,h I hope to write more later. This lattor radula appears to belong to 
the true vitiligenea, which from vshcll features is an Ethmifiolia, Machaeroplan 
was instituted by Friele for a nortbeni shallow water Trochoid of simple elumuitcr 
on account of tlie peculiar radular features. Later it was suppressed in favour 
of the earlier Solariellat proposed i’or a fossil species, not exactly agreeable even 
in sheil cliaranters. Minolia was named for a Japanese shallow water form, not 
much unlike in shell features, and Ims also betm suppressed. In the northern 
^^Solariflla/^ two forms of radula are seen, the Machmroplaa: stylo and a regular 
Trochoid form. The radula of Spectnmen proves to be comparable with that of’ 
Machaeroplax, but I ran see differences which dlNftide me in favour of not using 
the northern name, especdaJly as the sbeUs differ. It is probable that the radulu 
of Minolia (wliieb is as yet unknown) will agree fairly closely in style with tiiat 
of f^pectamen^ but the fact that the species known as angfda^a, very similar in 
sliell character to the type of Speatamen, shows a very different radula, demands 
the «se of analogy with extreme caution. The continuous distribution of the 
Minolioid shells decided me in my tentative use of that generic name* 


(418) Mown^EA AXOPLAtA (A. Adams, 1863). 

This specit^s was described from the Bandwicb Islands and the name sliould 
not be used for a Sydney shell: f, prodictm Fischer is aimply a new name for 
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Adamses angulataf and must be referred to that species, althoogh Fischer used 
it for the Australiiui one. Monilea apicina Gould has nothing to do with the 
prtjsent form, although Hedley, at the quotation given, recognised a photo of 
the type sent by Dr. l^artsoh, as of this species. It should be recorded that 
Gould brought his shells to London for comparison with the Cuming collection, 
and that he gave to Cuming typical specimens of his species, and that, upon bis 
return, bis shells were lost and mislaid, and probably the most authentic represen- 
tatives of his species are the shells in the Cuming collection, now in the British 
Museum. In the present instance, theie is a specimen labelled ^^Monilea apicina 
Gould/' witli reference and locality, and tliis is obviously not oven congeneric in 
a broad sense with the shells relerrerl to Adams's species. Refei'ence to the 
original description shows this shell to be typical, and I only quote the follow- 
ing items ‘^Testa ovato-conica .... basi convexo, lineia increment! noimihil 
granulatls: uinbilico minuto, costa callosa marginali et altera interiori cincto,” 
as showing the attachment of ilie species to Adams's angulata to be (piite in- 
ai^curate. 1 wiis fortunate in being able to recognise, in Gould's species, the 
Lifu shell deserilied as Minolia agapeta by Melvill and Standen, and probably 
the locality, *‘Port Jackson, W.S./' is wrong. 

The use of Adams’s name seems to depend upon a tradition now lost. 
Fischer figured a Sydney shell as fmxiictuSt his unnecessary substitute for angu- 
hta, but 1 have been unable to trace Adams's type shells and here give the 
latter's description : testa orbicuJato-coniea, late umbilicata, albida, fusco 

variegata; anfractibus sui>ra angulatis, transversim omnino striatia; basi con- 
vexa, eoneentrice striato, urnbilico magno perspeetivo." 

This description is very vague and may easily apply to a Sandwich Islands^ 
species. In the Museum GodefTroy Cat., iv., 1800 (p. 102), there were offered 
for sale speciniens of Margarita angulata A. Adams from the Sandwvich Islands, 
and as I have l)e('n unabb‘ to trace any authentic specimens to throw light upon 
the subje(*t, eitlier to discredit Hie named locality or to legitirnatise the adopted 
one, I here deserilje the shell fn^m Twofold Bay, N.S.W., us a new species. 
This is the more necessary, ns T have also to provide for it a new generic name, 
as examination of the raduhi proves it to differ essentially from that of philip- 
penaia, with whicli T had tentatively classed it from shell features, and is of the 
style termed Umhonioid. I here propose to describe the species (known as 
angulata A. Adams) as 


ETimiNOUA PKOBABiLis, n. geu. et sp. (Plate xxxv., figs. 7-9). 

Shell deprossedly trochoid in shape, widely timbilicate, texture thin, whorls 
medially angulato, and wdth strong square shoulder. 

Colour variable, of shades of brown with wliite spots and blotches irregularly 
placed, but sometimes w'hitish with regular brown rays of various widths. The 
apical whorls are minute, white and smooth; the adult whorls are sculptured with 
dense fine transverse lines, rarely, on the shoulder, one or two stronger than the 
rest. Umbilicus perspective exposing all the whorls, the edges neither crenulate 
nor angttlatc, though growth lines can be noted on the base. Mouth sub- 
quadrate, outer lip thin, columella simple, a little convex, but bearing no tooth, 
nor is the mouth complete or detached. Operculum circular, homy, multispiral. 
Radola, resembling that of EtheUia, with degenerate rhachidian and laterals, and 
with marginals of a rather normal rhipidoglossate form. Breadth 74; height 4 
nun. 

Common in shallow water dredgings at Twofold Bay, N.S.W. 
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(425) MlKOitU PULCHEBUIMA Anga*s^ 1860, 

Roy Bell dredged many beautiful specimens in Twofold Bay in 10-25 fathoms, 
and these agree*! with shells so named in the Britisli Aluseum, but not so clearly 
with the description and figure. The radula was extracted from such shells by 
Lieut.-CoL Peiic. and rej^orted upon (Proe, Malac. Soc. Loud., xv., 1922, p. 17), 
under Atigas’^ name. The rndula agrees fairly closely with that of M. jJiilip- 
pensis Watson, whoso shell differs. As discussed above, I propose to retain the 
name Minolia for shells like pulche^rrima for the present. However, in the Aus- 
tralian Museum Collection 1 found shells from Middle Harbour, Sydney, which 
agreed exactly with Angtis^s descrij)tion and figure. Tlie deeper water Twofold 
Hay shell, which 1 propose to nanu* Minolia pulcherrima emendata^ n. subsp. 
(Plate XXXV., f. 12), differs “in being smaller, with the **ncircling lira*' more re- 
gular and closer together, so that the whorls show no shouldering, and the two 
prominent keels of the type are missing. In* view of the complexity of the re- 
lationship of the species, this may hereafter prove of specific value. 

(429) Calliostoma dkooiutum (Philippi, 1840). 

This .spe<'ies was introduced Trochm deeoratua^ and previously Trochus 
<h‘<'oratus had been used by Held (C. H. v. Zieten, Petref. Wurtt. (0), 1832, p* 
40). 

Wlien Hedley selected the above name (These Proc., xxvi., 1901, p. 19) he 
ranged as synonyms, Trochus fragum Philippi, T, pgrgoH Philippi and Thahdia 
zebrides A. Adams. In his more recent W. A. List, he has a*lmitted as a distinct 
species Vantharidm pyrgo^ Piiilippi, citing as synonym, C. moniliger A. Adams. 
This appears to leave Philippi's [ragum as the species name (the reference be- 
ing Zeitschr. fur Malak., 1848 (Feb., 1849), p. 100. Loc, unk.) while Thalotia 
zebridcs A. Adams, from study of the types, has nothing to do wdth this species. 
Nevertheless, I cannot see why this species should not be classed in Thalotia^ 
as it is not a Calliostoma commonly so-called. The radula of Thalotia is quite 
difEerent from that of CalUostofna. 

(430 A) Calliostoma LEGiUNm (Ten.-Woods, 1870). 

Zizgphinus legrandi Tenison- Woods, Papers and Proc. Roy. Soc. Tasm., 
1875 (1870), p. 154: Chappell Island, Bass Straits, 

Specimens of this species from Twofold Bay appear to be a new' record 
for New South Wales. With it, among the deep water dredgings, w'as an odd 
specimen of another species, also lacking nodules, but of the shape of (\ comptuJi 
A. Adams, which was also sent from Twofold Bay. In the Victorian List, Prit- 
chard and Gatliff used poupineli M*nJtrouxier for comptus A. Adants, and when 
Hedley recently acknowledged that A. Adamses species was his Sydney jmrpureo- 
einctum^ ke stated he had not seen Montrouzier's species. In the British Museum 
there are now sheUa from New Caledonia, identified as poupineli, and thes{‘ agree 
with Montroiizier’s description, and also with PischePs figure, and art* easily 
separated from the Australian form, even as Brasier determined yeais ago from 
examination of New Caledonian shells. 

(430 B) Caxxiostoma AimPOnTi (Ten.-Woods, 1870). 

Zkyphinm aUporti Ten.-Woods, Proe, Roy, Soc. Tasm., 1875 (1870), p. 156: 
Bass Straits, Tasmania. 

This species is also an addition to the N.S.W. List, and Lt.-Ctd. Peile, who 
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liBH (‘xamined tlic radulae of tlie Austral species in the Gwatlcin Collation, now 
in the Britisli Aruseum, informs me, as 1 suspecteil, that these show notable 
(lilTeronces from those of the Northern forms, the true (^aUiostomaf and als-o, as 
in the PaJaearctie, the small forms are separable from tlie large similarly -named 
spcHoes. 

1, therel'ore, ])rop()se the new genus SahipotenSf naming Trochus armillatus 
Wood as type, and Fniitor for the small speeiesj naming Z. comptus A. Ad. (“ 
C. purpurfocinclum lledley) us type. 

A lovely speeiis, oecnn’ing in Victoria and Tasmania, Imt not found by 
Bell in N.S.\v., is Trochus nohiUtt (Philippi, tionch. (’lab., ii., pp. 8(i and 255, 
PI. 15, f. (), and PL 38, f. 1, from Western Australia) figured by May in his 
lllnstr. Index Tus. Shells, 1923, PI. xix., f. 19, from King Island. The specific 
name had been previmtsly chosen by Muenster (N. Jalirb. fur Alin., 1835, p. 443) 
but there is a substitute, T. mhi(jlnosuH Valenciennes. 


(431) Astelk scttui.us (A. Adams, 1855), 

Tins eoimnon Sydney shell was sent from Twofold Bay, N.K.W., and also 
IVom Mailueoidn mid Tellaburga Island, Vic. With it from Mallaeoota eame a 
specimen of ,lv/c/c sa6car/mda*8\vainK»m, tlie type of the genus, ami this showed 
that the present s}>eeies could not he regard(Ml us congeneric, the formation of 
the umbilicus, the only common cliaraeter, being of a different nature. From 
the apical features, it suggests som(‘what a loosely coiled form of the ^^CalUofitomc^^ 
S(‘ries, and 1 pro|)t>se the new generit*. name for this species. 

It is not uncomimm at Afallacoota, Vie., and appeal’s to be an addition to 
the A'ietorian List, while, on the idlier hand, true jUtele will late.r be found in- 
side the New Soutli Wahvs limits, as 1 re(*eived it from Mallaeoota. The radula 
of ficitulns is separable from that of submrimtus, the type of Astele, 


(434) EuciiKr u;s liAOCATus (Menke, 1843). 

Tliis species, introdiu^ed as a Monodimta, does not agree with the type of 
EuchehtJif which is the tropical atratm Gmel. (a shell I collected at Port Curtis, 
(^Jueensland), in mnhilicnl, coluimdlar and opercular features. It would be better 
placed in llerpctopoma proposed by Pilsbi^ (Man. Conch., Vol. xi, (pt. 44), 
Mar., 1890, p. 439), for Aiigas’s sc(ihriusculits, which was described as “um* 
hilieated,” but the ty[)e 8<?ries sliow that feature to be very indistinct. 

Afenke called the present species Monodonta haccceta, and that combination 
had been previously introduceil by Difrance (Diet. Sci. Nat. (Levrault), Vol. 
xxxii., 1824, p. 475), for a Paris fossil. 

The next synonym is Trochus aspersm Philippi (Zeitsehr. fur Malak., iij., 
July, 1846, p. 103), as of Koch, from unknown locality. The radula of scabriu$^ 
culm is separable from that of atratm, but both belong to the same group, and 
are distingnishable from Clanculm, 

(437) PuASiANKULA incRDix Wood, 1828. 

In the Viet. Nat., xxxi., 10 Sept., 1914, p. 82, Gatliif and Gabriel super- 
wded the w’ell-knowu PhaHtanella ventrhosa Qxioy and Gaimard, 1834, by P. 
perdijT Wood, 1828, which was chronologically correct, and ban been accepted by 
H(»dlcy in bis Check List. 

It has bwn overlooked, that, in the Appendix to the Cat. Coll. Shells BHgh, 
Swninson bad descrih<*d this species twice, fti-st under the name P. i^emtneosa, 
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which can be therct‘t)re presserved, and then aw P. inflata. As usual witii Swain- 
son’s work, there is confusion at every and wc see on the first pagt? of 

the Catalogue, Errata, and therein occur: 140 for Ventricoi/a read inflata'^ 

and “Lot 285 for oht7mi read ventriooita^* On p. 12 is written, “Lot 140, 
Phasianella vrntneosa Swainson, a beautiful variety of this new species, see Ap- 
pendix^ and ]». 10, “Ijot 286, Phaaianella ohtma Sw., (see Apixmdix) from N.S. 
Wales, largo^’ and on p. 55, “Lot 067, scarce variety of Phasianella ventrieoita 
Sw. (see Appendix). Kcu' Holland/’ The Appendix is separately patlfed, and 
on 15 PhaifianHla ventricosn^ Lots 285 and 0(57, is described, and on j:). Ifi 
Phtmanelh inflata^ Lot 14f), is also characterised. Both the-se descriptioim apply, 
and the locality New South Wales may mean VicU>ria, as at that time tlie latter 
was not m>parMied and all eastern Australia was known as New South Wales. 
As the Side of HUgl/s (hdhwtion took jdace on May 20 t<t 20 inclusive in the 
year 1822, the Catalogue was ymblished prior U^ May 20, 1822. 

In cojineciion witli the Pliasianellkls sent by Roy Bell fnun Port h’airy and 
Mallax^oota, Vic., and Twofold Hay, N.S.W,, I had to refer to the Man, Conch. 
(Tryon)» »wid hei*e give some notes taken in this connection. The Phasianeilids 
were monog’iaphcd by Piisbry in Vol. x., pt. 2 (reed. B.M., 18 J«l\\ 1888), and 
he gave details of the radulac: on p. 1(53 he described the peculiar nuhila of the 
tyf>c specicH (of THcoIia) P. speoiom and then intnuiuced Orthowen^ift, noting 
that the typical species was P. vuriegatOf anti adding “In virgo Angas (PI. (50, 
tig, 70) I have found an extremely ]»eculiar and. interesting inodiftcalion td* the 
Orthmems type of dentition/’ On p. 179, be formally named “Subgenus Ortho- 
mesm. Shell an<l operculum .similar io PhasianelUii radula w’ith the central tooth 
reduct^d l>o a minute rudiment or absent. Type, P. mriegata Lam.” 

However^ as the range of P, imriegata he gave “Zanzibar, Retl Sea, New 
Caledonia, Mauritius, etc.,” and cited numerous synonyms, concluding with “ttn<l 
P, rubem Lam. The latter 1 cannot identify; but, judging from Philippi’s 
description and figure (PI. 39u, figs. 6-7), of what lu‘ supposes to be Ijaiuardv’s 
species, and from Kicner’s (PI, 38, figs. 47, 48) t w'ould place it in the syrumyniy 
of i^ variegata. Philipjn gives Australia as the locality of P, rttbews.” jSueh 
treatment is ditficult to understand in view' of the facts. PhaslanelUt rubnts was 


described by Lamarck in the Hist. Anim. s. Vert,, Vol. vii., jd. i., 1822, 53. 

from “Nouvclle Hollande; coll, [yy Peron,” and a figure cited “Kneylop., PI. IBb 
f. 2a, b/’ Tlio description is succeeded by that of P. variegata^ w'jicr<‘ no ligurc 
is cited, and Jigrees with the shell known by the latter name. A List exj)lanatory 
to the Encylox). idates was published in 1816, but no spwific name was given 
t(» the figure cited. While the Twofold Bay shells seem to be a funu of veniri- 
com, I collected at Caloundru, Queensland, commonly, a form wliich agrees more 
closely with rubem, and this should oeeur in ‘K'ortbern New South Wales; x>ro- 
bably ns far Bouth as Sydney. I have noted that: there appears to be geo- 
graphical variation when these shells are examined in numbers. A form, like 
mriegata, occurred at Port Fairy, Vic., .which agreed with Crosse’s P. angasi 
from South Australia^ and this reiujhed as far east as Mallaeoota, but I <lid not 
get any from New' South Wales, thougJ) it may oeeur there. 

Hedky has placed this genus in the Family Turbinidae, but from tlic radular 
characters it desen'cs family rank, and perhaps later many genera may Ik* re- 
cognised. 

Tbo shells found on the Sydney beaches, I find to differ a little from the 
Caloundra ones, and to agi^ee closely with the typical rvhens, while true Lam- 
arckian variegaia, judging from (he fig\ire» given by Delessert (Rccueil Coquilles 
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Lamarck, 1841, PI. 37, figs. lOa-b) is a slenderer form like Crosse’s ait^a^t ( Joum. 
de Conch., 1864, p. 344, PL xiii., flg. 6) and Lamarck’s name is used in this 
sense in May’s Illus. Index Tasm, Sliells, 1923, PI. xx., f. 5, and Check List Moll. 
Tasm., 1922, p. 41. 

Shells from Twofold Bay are ventricosat and the species reaches as far noith 
the Sydney beaches. As an item of interest this species (ventricosa) was 
irregularly named by Perry, as when he figured BMmm ph<iitianm (Conchology, 
1811, PI. XXX.), he observed “There is also a smaller species of the Btdimm 
phafiianus, the patteni or marks of which are exactly similar to the one here re- 
presented, though its shell is rather thicker; it may therefore be denominated the 
Bulimm phmianm 7niniinu» of the before- mentioned genus.” Tins name is not 
acceptable, but the solidity of tiu* shell indicates the species here discussed. 

When Pilsbry introduced Orthomesm) he figured, as the radula of P. a/ustralia, 
that given by EbtThard, noting it required confirmation. Claude Torr (Trans. 
Roy. Soc. S. Aust., xxxviii., 1914, p. 364, PL xix., figs. 6a-b) has since figured a 
radula from P. atistraUs, noting the formula as oc , 5, 1, 5, oc x 38, explaining 
that the central tootli was narrow and inconspicuous. This was annoying, as 
suggesting that Pilsbry ’s Ortho mesm must be regarded as an absolute synonym 
of Phasianellaf but did not explain Eberhard’s figure of a large broad rhacbidlan 
tooth. This indicates that P. ventricosa of this note is the aberrant form, which 
conchologicnily it is, and in order to renew interest, I propose for it the new 
sub-generic name Mimelenchmf noting Quoy and Gaimard’s expression as typical. 

The fact that the radula of TricoUa differs so much from true Pkasianella 
has been overlooked, and the recognition of a radula like that of Orthomesm 
i.e. Phasicmella (nenm stricto)^ in P. virgo Angas shows that the small Aus- 
tralian Phasianellae have no direct relationship with the European Tricolia, 
of which the correct name would be Eutropia Humphrey, the only recognisable 
species included by Humphrey being the European Turbo pidlm LinnA 

(444) Astraka fimbriata Lamarck, 1822. 

The two species distinguished by Kesteven (These Proc., xxvii., 1902, p. 2) 
occurred, and both tlie names used by Kesteven and listed by Hedley must be 
amended. Their nomination is somewhat complex and the ooncluBions must be 
carefully considered. Both species occur in Victoria and northern Tasmania, and 
are represented in Western Australia, these representatives being named many 
times, but apparently few names being given to the eastern shells. Gatliff and 
Gabriel, May both use the above name, but unfortunately Lamarck’s speoifle 
name, while it also probably is Western Australian, was used before by Borson. 

The generally-accepted synonym, Trochus squemiferm Koch, published by 
Philippi, was given to a Western AustraHan shell, and of three othew sometimes 
cited in ibis connection, Trochm pUcolum Reeve, Trochua UiMferua Kiener, and 
Trochus eucuUatm Kiener, none is applicable to the common Sydney shell. I 
propose to name this Sellastraea kesteveni, citing it as type of Belhairaea, as the 
species is not typical Astraea, and has no generic name. 

For the other species Kesteven used the name tentoriiforms Jonas, but 
Hedley has recently rejected this on account of its Western Australian origin, 
and has preferred Gould’s name Turbo {SteUu) striiw, given to a Sydney speci- 
men, collectea by W. Stimpson. I would at present include it in the genus 
SelUatraoa, the early development showing discrepancy which may necessitate a 
readjustment. 

Quoy and Gaimard differentiated the two epeeiee as varieties only, figuring 
both under Lamarok’s name of fimbriatm, and Philippi (Con^ Cab. (Koater) 
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Vol. ii., Troehujs, p. 215, 1862, PI. 32, fig. 4) mproduct»<l Quoy^s figure of his 
variety and dLstinguisbed it as 2\ urviUei. Quoy and Oainiard figured an animal 
from Port Jackson, and others, including shells from King George Sound, W-A. 
Kiener (Coquilles Vivonts, Trochus, PL 31, f. 2) reproduced Quoy’s figure of the 
above-mentioned variety under (Juoy^s MSS. name of Troehus georgiantia^ thereby 
indicating the locality. Consequently Trochna urmllei Philippi, and T. georgianua 
(Quoy) Kiener, must be classed as synonymous of T. tentorUformia Jonas, even 
aa Fischer in the text of the Cocptilles Vivants (p. 41, 1876) placed g^rgiant^a. 

(448) Teinostoma starkeyae Hedley, 1899. 

This species seems no close relation to the genus Teinostoma, which was first 
published by H. and A. Adams in the Genera of Recent Mollusca, Vol. i., Aug., 
1853, p. 122, and the example given T. po/itum. This has commonly been re- 
garded as type, and is here definitely so designated, since it was the monotyiK^ 
at the later publication at the quotation given by Hedley. 1 propose to introduce 
the new name Stipator and name the species T. atarkegae as type. It does not 
seem at all wise to attach these Austral species Jo a name provided by Dali for 
American fossils, which, moreover, do not recall, to my eyes, the Australian 
shells. 

Moreover, peculiar Teinostomoid shells do occur in this region, and Chapman 
and Gabriel have described a fossil as Teinostoma depresaulam, which, while not 
typical, has many of the peculiar features of the true Teinoatotm, while Tate’s 
Ethalia cancellata is also of a peculiar style, and specimens of this, or a very 
closely allied, species are not uncommon in shell-sand round Sydney. 

(463) Loddehu minima (Tern-Woods, 1878). 

This species, proposed under lAotia, baa been transferred to Lodderia, but 
it should be separated as a distinct genus with the name Lodderena, with this 
species as type, I propose this, as I have recognised the form, specifically dis- 
tinct, from distant localities and it seems quite peculiar. I also believe that 
under this specific name more than one species in Australia is already referred 
to, as until actual comparison was made, my discoveries were regarded as con- 
specific, and the seme remark applies Ut Lodderia lodderae and Liotia micans. in 
the latter case 1 have proved by actual comparison that the Port Curtis shell is 
quite different from the Mallaeoota one, though both had been lumped by Tate, 
after examination; another case of genetic relationship being mistaken for 
epeoiflo identity. 

(480-484) Family ACMAEIDAE. 

Roy Bell sent me a magnific.ent series of tl^e things, well collected and with 
full data, from every locality. I worked these out very carefully in connection 
with the British Museum types and literature, and made many notes for future 
research in the field. I am now taking my own advice, so here only deal with 
the facts I collated. I have incorporated some of my results, and may here note 
that the distribution of species in this family needs careful consideration, and 
that my results have been checked at different localities within and without the 
Harbour, and with attention paid to the station of lifto these forms adopt. When 
hundreds are critically examined the individual variation can be grasped and the 
geographical variation ean be determinedL LcmsoI variation also occurs, as well 
as environmental, and all these factors have been considered in the notes here 
following. 
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(480) PaTEIiLOIDA ATiTIOOSTATA (AngRB^ 1866), 

Tlie type locality of Angas’s Hpecics is Fort Lancoln, S., Autii. Accepting tUe 
Port Fairy series ns being nfarly typical sliells, the New South Wales form 
seimiii separahle, the former agreeing very closely with the type shell still pre- 
served in the British Museum. A very large specimen taken at Port Fairy is 
very tall and with the ribs flattened so that the edge is smoothish, and measures 
57 mm, lotig by 47 mm. broad and 25 nun. Ijigh. Verco has given full details of 
this South Australian shell, which begins as a somewhat flattened, nine-pointed, 
acutely ribbed shell, and intercalating ribs begin behind tlie apex. All the 
Peronian shells I have examined from iSydne^f Ilarbtmr and Twofold Bay, N.8.W., 
Mallacoota, Lakes Entrance and Melbourne Heads, Vic., are much smaller, the 
I'ihs more regular and less prominent and for the siune size more elevattMl. In 
order to draw attention to tins item, 1 i>rop 08 o tf» name the Peronian I'ttrin 
PateUoida alticostala antelia nov* 

Mapkstone (Monthly Micros. Journal, 1 Aug., 1872) has given (on Ph 
xxvii.) under **Patella, No. 25,” a good figure of the pctmliar radula form of this 


speciefit. 

Bince the preceding wuis written, 1 have carefully studied this species on the 
Bydney beacdus, and find that the variation is much greater than anticipated 
from museum study, but that the factors above indicated exist in an intensified 
state; njoreovei', that tlie spwdes is developing two forms, at times very different 
and even apparently specifically distinct. This smooth form lives heloit low 
water, and is flattened, the ribs obsolescent, and it is now breeding true to the 
specialised characters, series being collected from young to old, quite constant. 
T have as yet seen nothing like tins form from any southern IcKjality so J name it 
Patelloida alticosiafa complanata n, subsp. This smooth form is not uneomunm 
as a dead shell, hut has lieen diamisseil ns n w’om form, whereas it is naturally 
smooth. 


(481) Patkuxuda mixta (Heeve, 1856). 

When Hedlcy recommended tlie use (»f this name he did not discuss the 
forms, but apparently mlmitted the distinction of mixta and cructH, though not 
including the latter in the N.S.W. List. 

Tiuj name was preferred, as Iledley suggested the rejection of Quoy and 
Gaimord’s Patdknda fkmm(>a on the ground that it was ft mixture. Unfortunate- 
ly, I cannot agm> as, though Quoy and Gaimard figured two species, their 
sUdement, “II habite en abondnnee sur le bord de la raer, dans la rade dc Hobart- 
Town, h Vau-Di4men. Nous le trouvkraes anasi sur Tille (sic) de Guam, dans 
rArcbipel des Mariannes,” indicates the selection of the Tasmanian shell as be- 
ing the corroct eoursts The sentenwj “tenuissime longitrorsum striata” seems to 
distinguish the Tasmanian shell, which 1 conclude haft little, if* any, affinity with 
mifrta * Reeve, and 1 note Vorco^s most recent conclusion, ^‘A form like the type 
(of fianmeu) which 1 liave from the Derwent estuaiy, the type locality, has not 
been found by me in South Australia. It is questionable wiiefcher this is really 
conspeeifio with A. jacksomemiH Reeve and A. erucia Tenison-Woods.” I have 
regarded Quay and Qaimard’s flammea (from the deseriptUm and figures and ex- 
cellent series given me by Mr. W. L. May, who has retained the name in hw 
Ched: JM and 111 Index Tasm. Sheik) as the eaatern representative of Quoy’s 
own aeprf/ofmis and it occurs as far north as Sydney Harbour. Reeve's mxtti 
was deeteribed from Port Phillip, Vic., and Bell sent me a fine series from Port 
Fairy, but none from Twofold Bay, N.S.W. I colleeted, in Port Phillip, a Vgood 
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lot o£ the&Of 06 1 tound they lived almost at high, tide {where petterdi does at 
Sydney)* Mr. W. L. May stated that the Tasmanian shell he called tnixfia had 
the same habit. Reeve's jackaoniensiH is a different form of the same shell, and 
several sets were in the British Museum from Sydney Harbour, but I could not 
Hud it on the Sydney beaches. This perplexed me, until 1 found it commonly, 
well inside the Harbour on the dead shells and stones in the Mangrove zone. 
AlthougJi often confused with the cruoin form, it has a distinct habit end be- 
longs to a different group, and I propose to distinguish the Sydney form (Reeve's 
jacksoniewit^y preoccupied) as Natoacn^a mixta ndmuloy u. subsp. 


(482) rATKi^LOIDA MITFHIA (Ilcdlcy, 1915). 

This p<*culiar liftk* species was recognised as dead shells from sJielJ-sand 
iVom Twofold Bay. 1 have since collected it commonly on the Sydney bea^^hes, 
and i*egard it as a specialised derivative the ermis series, and therefore re- 
ferable to Hadiacmea. 


(482 A) Radiacmea 1 NS 1 GN 18 (Menke, 1843). 

In These Proc. (xxxix., 1914 (20 Ft4>,, 1915), p. 712), Hedley suggesfce<i 
the usage of Ac»aaca inradiata (Reeve, 1855, Patella) in place of Acmaea crucin 
Teu.-Woods, <pioting my letter as to their identity, llnfortimiitcly, closer exami- 
nation of the (reputed) type tablet ftiiled to recognise any of the three shells 
thereon, which proved to have been added at various limes, as the spocimen 
figured by Reeve, though two were typical crt*ci», and the third aberrant. Con 
sequently inradiata must be rejected from this fauna. Menke's Patella imignis 
(Moll. Nov. HoJJ. Spec., 1843, p. 34) from Western Australia is undoubtedly the 
Western Australian representative of cruek, shells from Busaelton ami Albany 
agreeing with Menke's ilescription, as ampliffed in the Zeitachr. fur Malak., 10 
Apr., 1844, p. 62. This sptxdes lives in Victoria, Tasmania and New Soufh 
Wales, under different fin’ina, at extreme low water on the rocks and in pools, 
and at Long Reef, near Alanly, N.S.W., eomtnonly on Turbo etamineus Martyn, 
living below low water. The southeni Tasmanian form is very large and conioid, 
while the N.S.W. form is small and less elevated. Wlien adult, the sculpture is 
not easily seen, but dead shells and young living ones show it to be a Hadiacmea, 
and I name the Sydney form Bndiaemea imigntH eamlla, n. subsp. 


(483) Patbux)ii)a PKTTfiRm (Tern-Woods, 1877). 

1 find this to be the universal rock-Uving speeies on the Sydney beaches, 
living high up abiwe high water, and thus representing the Neozelanic P, pileopsis 
iluoy and Ckiimard, whieli it closely n‘»4?mbles, r^^lleoted it at Caloundra, Q'land, 
and Hoy Bell f<iund it at Mallacoota and Lakes Entrance, Vie., and it must there- 
foro be added to the Victorian Liftt, as it is not conspeeific with P. septiformis 
Quoy and Oaim. Boy Bell found at Port Fairy, Vie., a fine lot of tlie shell 
May has published (Ulus. Index Tasm. Shells, 19^, Appendix tf> PI- xxii., No. 
3) with my name wwi.V!i. These species are Notoacmea, not PateUoida. 

<483 A) Notoacmra klammea (Quoy and Guimard, 1J®5). 

As noted alnive, I regard this name as undoubtedly applicable to the species 
May has figured (lUustr, Index Team. Shdfe, 1923, PI. xxiL, f. 8) under tfafc 
name. A very fine Hories sent from Port Fairy, Vie., and Bwac were deter- 
mined from comparison with the types as eedbHUrata Angas (Proc. Zool Soc. 
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Lond., 1866, p. 154: Port Lincoln, South Australia), and this name may be later 
varietally used. Mr. W. L. May has given me specimens very similar that he 
collected at King Island. The juvenile^ of P. septiformis Quoy and Oaimard 
from King George Sound, W. Aust., is very similar, but the adult is very dif- 
ferent Hedley has suggested (Tliese Proc., xlviii., 1923, p. 309) that Menke's 
P. onpehitis (Moll. Nov. Holl. Sj>ee., 1843, p. 34) may be a synonym of septi- 
formis, both being from Western Australia, N. flammea lives under stones near 
high water mark, and I have collected it at Port Fairy, Port Phillip, Western 
Port, Vic., and on the Sydney beaches; the Sydney form being smaller and more 
oval, may be called Notoacmea flammea diminuta^ n. aubsp. 

(484) Patelloiba subundulata (Angas, 1865). 

This species was not recognised in the collection, but as Hedley included 
it in the K.S.W. List, though described from South Australia, 1 re-examined the 
types in the British Museum. 1 found two different sets, both labelled types, 
but noted they were ail pres^ented as one lot. In the description Angas referred 
to a ^‘var.’^ One shell has been separated us the specimen described and label- 
led type, and the others representing the “var,” unfortunately also labelled 
type, thus misleading investigators. Two shells are in this second box, and one 
may be a conoidea, the other a calamm, Mr. Hedley tells me he left this 
species on the N.S.W. List on Auga&*s inclusion, but has not been able to verify 
it 

May (Illustr. Index Tasm. Shells, 1923, PJ. xxii., f. 11) has %ared conoidea 
under the name subundulata, and Ids P. eonoidea (PL xxii., f. 4) seems to be 
an unnamed species. 

(484 A) llAoiACMEA CALAMUS (CroBse and Fischer, 1864). 

Patella calamus Crosse and Fischer, Joum. de Conch., xiL, 1864, p. 348: St. 
Yiucent’s Gulf, S, Aust. 

Dead shells were sorted out of shallow water dredgings from Twofold Bay, 
N.S.W., which were referable to tins species, though vaiydng a little from the 
type and may later show a recognisable variant. 

(484 B) Patelloida submahmobata (Pilsbry, 1891). 

Aemaea marmorata var. submarmorata Pilsbry, Manual Conch,, Ser. ii, 
VoL xiii., 1801, p. 52, PI. 42, figs. 69-70; Port Jackson. 

This species was accidentally omitted by Hedley from his N.S.W. list, as 
it is a common and well-known Sydney shell, living about high water mark just 
below P. petterdL It is well differentiated from the southern forms and ran^ 
into Victoria at Mallacoota. BelFs series from Port Fairy were so instructive 
that I investigated the nomination of the species with his shells in hand. These 
showed two forms from the same locality, one living at medium tide, the other 
below low water, the former higlier and more irregular, the latter flattened and 
regularly atarlike. May states of marmorata, '^common near higbwater mark, 
much eroded,” but does not show altitude, only internal view, in his Illustr. 
Index Tasm. Shells, PL xxii., f. 9. Pritchard and Qatliff used the speeifie name 
gaoki Angas, citing hiistrigata Angas and marmorata Tem-Wooda as synonyms. 
Veroo, from examination of the Briti^sh Museum types, rejected geaki as refer- 
able to a distinct species, but admitted latieMgaia Angas was apparently only a 
smoothish form of marmorata Ten.-Woods, but used the latter name. Pritchard 
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and Gatliff accepted this correction, but pointed out that latisirigata had priority. 
1 Hearched for the types in the British Museum, and found those ctf Mititrigata 
and gealeL Of the latter, Vei*co had concluded “The two type shells are 24 nun. 
X 21, 1 think they are large albino variants of A, crucin Ten.-Woods.^^ 1 had 

great difHeulty in tracing these types in the British Museum, but at last found 
them among the Patellidae, as one was a PateUa, the other specimert an Acmaea. 
Though these were in the same box, they had bet*n presented at different time?-, 
the larger one, the Patella being registered 70,10.26.155. This means the 155th 
feet registisred on the 26th of October, 1870, and the register showed that here 
was included all Angos’s type shells presented by him, but none stated to be 
types. Reference to the original description of P, gealei (Proe. Zool, Soc, Jjond,. 
1865, p. 57) gave details “sed pagina interna metallicc splendentc, anreo parnm 
tiaeia, margine minimo; spathula lurida, plumbeo et fuseo ztebuiosa. Ijong -1 
(ejTor for 1 ) : lat. .80; alt. .4 poll.” The PateUa agreed in these items, but not 
the Acmaeay which is smaller, nari'ower and taller. The latter was registered 
77.5.12.63, when Anga.s presented another series, including new species described 
since the previous gift. The Actnaea Avas marked “type'* some yeai*s later In 
error, and then placed in the box with the real type. It was intended by Angas 
08 an additional specimen of tbe rare species previously described. The Patella 
is very much corroded cxterufUly, but the edges show the regular ribbing of the 
PateUa rather well : the inside is “splendidly fehining” as it is a diseased specimen, 
and the shining effect is due to the deposition of extra enamel internally to pre- 
vent the external corrosion eating through. The Acmaea was regarded as con- 
speciiic (probably from memory only) by Angas from a similar cause, a fracture 
causing the animal to enairiol internally in the same, manner. The Aemaca is un 
doubtedly a cruets shell, but the Patella^ wdiich is the sok type of P. gealHy is a 
fimall diaeaaed specimen of the South Auetraliim variegata or Umbaia, it is im- 
possible to determine which, if there be two species, as Vereo concludes. Tlie 
New South Wales members of the Acmaeidae would now be 

480 Patelloida altlcfuttata antelia Iredale 

A PatelUiida alticostata complanata Iredale 

481 Notoaemea mixta mimula Iredale 

482 Hadiacmea tmfria (Hedley) 

A Hadiacmea insignia cmnlla Iredale 

483 Notoacmea petterdi (Ten.- Woods) 

A Notoacmea fkmmea dimlnuia Iredale 

484 PateUoida $ubu9tdulata (Angaa) 

A Padiacmea ealemua (Crosse and Fischer) 

B Patelloida aubmarmorata (Pilsbry) 

Two corrections to l>e made in connection jwitli Neozelanic species may he 
here added. Searching for these Australian types I came across (in the British 
Museum) a tablet beating a small shell bearing the name ^^Pdtella inconapiem 
Gray, New Zealand, Dr. Stanger” in Dr. J. E, Gray's handwriting, and the 
register number 42.11.16.92; added by E. A. Smith was “Dieffenbiich n. 123.” 
'fteferenee to Dieffenbach (p. 244) gave the description of n. 123 . “Shell coni- 
cal, oblong, with about 20 radiating ribs, the apex erect, disk white, rather green- 
ish under the tip, kngih IJ inch.” Such as it is, this description agreed with 
the shell on the tablet save in aixe, tbe length being J ineb, not 11, as written: 
such an error is oommem in connection with Oray^s work. The species described 
is the one later called PiasureUa rtd^iginosa by Hatton, and the type probably 
eame from the Bay of Islands, a locality mentioned by Suter for this species, 
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wilieli jmwt now bo cataloguod as Uudiacmea incomimua (Gray). Tho Hhcll 
described by Suter (Manual New Zeal. Moll., 1913, p. 81) under the name 
llelci(wi^eu<'i ornatm Dillw’yn kuI)«]>. inconsplcmttf Gray scarcely *?eonw worth 
distin^ishing, but tliis matter must be determined by Noozelanic conchologista 
on the spot. 

The stooiul item is the moro ]>lfasing ndnstuttMuent ot' the luuue J'ragilift tor 
the peculiar Uttlo species so namcil by (Uiemnitz, wliose name 1 was compelled to 
reject, since Chemnitz was not a l>inoTnial writer. At the time I WToto my 
Commentary on Sutcr's Maniud, 1 could not trace, even with the help of Slier- 
born ’s MSS. for the second i>art of his Index Animalium, now happily in pro- 
gress of publication, a use by a binomial worker of (liemnitz^s name jirior to 
the pro))osal by Lesson of bis species A ungtds-ahnae. I now record that Patella 
fragilii( wiis legitimately used by So\v<*rby in the Ghmera Recent and Fossil Sliells, 
I^xrt 21, I'l 140, f. 0 and text in 1823, ho that we eau revert to the s|>eci(ie name 
so well known, the species being now referred to as Atalacmea /ra^?7/A '(Sowevby), 


(485488) Family FATELLIDAE. 

The most jenuirkahle distinclion betwTen the A<lelaidean and IVrtmian Re- 
gions is seen in the presLiuo of the gen,u.s Siem>chitonj of the Order Loricata, 
and of the genus ^^a<'ella, of the ]»resent family, in the former Region, in each 
case more than one species having evolved, while no trace of either has been 
found in tlu; latter. In order to attract more attention to this item, 1 here 
introduct* the new generii^ name iVerca/a, naming Nacella parva Angus = Patel- 
loida imnciata Quoy and Gaimard as type. This species has so little resemblance 
to Naoella^ that, when it was lirst. received in Britain some eighty years ago, it 
so puy.zU‘tl tlu! industrious shdl-namers <»f tliat period that they did not name 
it; at all, the specimens being still unnamed in the British Museum. The earliest 
name, as above gi\'eii, was lKistowe<i by Quoy and Galmard (Voy. de TAstroL, 
Zool. Vol. iii,, 18^, p. 3(»5, PI. 71, f. 4042) from King George Bound, W.A., a 
determination hitherto neglected. 


(485) l^ATiaj.A I’KfienEXA (Pilsbry, 1891). 

Healing willi Neozi^luuic shells, 1 was able to rectify the speeilic designation 
of the shell previously known as Aemum octoradiata Hutton, and from shell 
charaeter.s Marred it to Palelloida, llodley, in his N.S.W. List, differed, con- 
cluding it t<j belong ti» Patella ^ and, as the subdivisions of that family are im- 
perfectly knowm, merely classed it under Patella, Roy Bell sent me a number 
of dead shells, but also a few li\'e ones proc\ired at a very low tide, and one of 
these showed the dried up animal, which proved to be of PateUoid faeieg. From 
this the radula was extracted for me by my friend Lt.-Col. Peile, and upop 
examination it was seen to lie very near those of P, aeuleata and P, ustulata, a& 
flgumi by Claude Torr (Truns. Roy. Soe. S. Aust., xxxviii., 1914, p. 365, PL 
XX,, flgg. 3 and 2). ('. Torr iioIch that the latter has only one marginal, and 
tliat P. vnlgata L. 1ms im <‘entral tooth, while P. eretaeeaj as figured by Cooke, 
has a central tooth hut only tw o marginals. Upon this evidence I much doubt tM 
occurrence of Ibis specicH in New Zimland, and suggest reconsideration. I have 
Hince examined specimens from N.Z., which proved to bo immature Paipihi^ 
tttetta Lesson. So^, small dead shells from Mallacoota, Vic., and some from gJiaflow 
water dre^ngs In Twofold Bay, N.B.W,, were attributed by me ta Patella efeaft- 
manl^ bnt later I recognised that they were the young of the present speide*. 
Tlie descriptiem of Patella cMpmmi Ten.-WoodB (Papers Proc. Boy. Soe. Tasiii,, 
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1875 (1876), p. 157) applies very well to this spt^cuB and suggests riicunsidera- 
tiori of the specidc name. Certainly ray shells agree closely with the description 
of ckapmani^ as tliey are as certainly Pilsbry’s P. perplejca, in which case 
Tenison-Woods^s name claims usage. 

The radular formtila is 3. 1.2. 1.2. 1.3: the central tooth is small while the 
huge lateral appears to have four cusps, the throe marginals rather delicate. In 
examining these radulae, 1 was irapressod by the futility of the radular formula 
in indioating relationship, as another radula giving exactly the same fonnula w&s 
absolutely different owing to the different setting of the teeth: in some cases^ 
almost a straight line was seen, in others almost a semicircle, and consequently 
the numln r (d‘ rows in the same length very different, though the total 
number of rows might bo the same (since tigured by PoiJe, Proc, Malac. Soc, 
Lond., XV., 1922, p. 17, PL, tig. 4). The preceding was written in England, and 
j liavc since carefully studied the species witli interesting results- Dead shells, 
iiminiy very regular octoradiata^ abound on the Sydney beaches, so that they 
must be very j)lentiful below low water mark; consiKiuently 1 made special 
Hcuiidi and collected alive a fair number with the result that those on the surf- 
beaten rocks were very flat, eight-ridged oetoradiatay while those at all sheltered 
by uti intervening boulder were taller, still eight-ribbed, but ribs not so pro- 
minent. This at once contiruied the suggestion that chapman! was the same shell, 
with the additional information received from Mr. W. L. May that chapman! 
was the common form in southern and eastern Tasmania and octoradkUa was 
very rare, even if tyi)icnlly found there. He pointed out that alba 

Tenison -Woods was also a synonym. This waa described (Pioc. Roy. So<\ Tasm., 
1870 (1877), p. 155) from northern Tasmania, and I found in the Australian 
Mnseuni a s])ecimen marked ‘‘AutJior’s type.” At ftrsi sight, this .seemed very 
different, )H?ing a high rounded, regularly ribbed shell with about foiufeen sharp 
ril)s intercalated willi smaller ribs and riblets; it has b<;en chmneil up so that 
tile juvenile sludl appears to show nine or ten primary ribs or bunches. The 
locality is confirmed by a of three with data in Miss Lodder’s handwriting 
**'*4e/aaea saeaharina L, (Plentiful on) N. Coast Tas.” One shell agrees very 
cloisely witii type, the second is a little less circular and a little taller but other- 
wise similar, while the third is a small shell of the eha^mam style, showing 
eight primary ribs with four a little weaker. 

My conclusions are that the specific name must be chapman! t but that the 
Adelaidean form may bear the varietal (aubspeeifie) name of alba, and the 
Peronian fom may be called P. chapmani perplexa, 

Pilsbry (Man, Conch., Vol. xi., 1889, p. 54, PI. 42, figs. 76, 77, 78) has 
given excellent figures of a «pe<dnien of Acmam alba Ten.-Woods, noting that 
the description given by Tenison- Woods did not seem applicable to the shell 
figured. Chafiman and Gabriel (Proc. Roy. Soc. Viet,, xxxvi. (n.s.), Dec., 1923. 
p. 24) have describeal PahUoida hmmlfifimmiSf whilo recording P, pcrpkxa in a 

fossil state: tlu^w should be compared with a mrm. 

/ 

(486) Patella squamifera R>ecve, 1855. 

The type of Patella ip undoubtedly mlpala L., and, when the common Hel- 
cioukcus of New South Wries was first described, it was. independently compared 
by two workers with the common European apeeiee^ as already recorded by Hed- 
ley. Consequently the reference of a very different shell to Patella does not 
eeem a logical conclusion. In viw of this> it will be useful to have a name 
fmr these aberrant foxms^ so 1 propose the new generic name Patellanax, with 
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i\ squamfera Reeve as type. Some years ago Mr. Hedley^ ia correspondeacc, 
suggested a relationship with the large Patella, i.e., ^^Ancistromeima*^ kermadec- 
ensia^ trom the Kormadec Group. Previous to that communication, I had at- 
tempted to account for the presence of that large species on that isolated groupt 
and concluded that it was an outlier of the cretacea group. The series in the 
British Museum shows Patella cretacea Reeve (Conch. Icon., Dec., 1854, PL xsi., 
f. 63: Tahiti) which seems to be equivalent to P. gigantea Lesson (Voy. Coquille, 
VoL ii., 1830, p, 423) from Borabora, Society Group; Patella pentagona (Born ?) 
Reeve (Conch. Icon., Dec., 1864, PL xx., sp. 48); Elizabeth L, South Seas; 
Palmerston L : Patella Btellaeformis (ibid.) which was described first in the Conch. 
Syst., VoL ii., 1842, p. 15, PI. cxxxvi., f. 3, from unknown locality: P. pica 
Reeve (Conch. Icon,, Dee., 1854, PL 19, ftp. 45) : South Seas, All these are 
closely related to the Kermadec shell, and small specimens of the latter collected 
by J. Macgillivray were labelled idea fifty years ago. The series of pentagona 
from Palmerston Island shows the growth from a small regular eight-pointed 
shell like Paiella perplexa into a semi-oval comparatively smooth-<idged adult. I 
socun^d similar shells showing growth stages of th-e Kermadec species, and it is 
peculiarly interesting to find Patella perplexa (see preceding note) showing this 
evolution in the shell in an arrested stage, yet with a similar radula, while, if 
Claude TorrV observations on the radula of ustulaia be confirmed, we have also 
a very peculiar modification in this feature with the shell characters little altered. 
In Proc. Roy. Soc. Viet., xv., nJ^., pt. ii., Peb., 1903, Pritchard and Gatlifl! al- 
lowed Patella ustidata (p. 103), Patella acuteata (p. 193), P. chapmani (p. 193), 
and then proposed (p. 194) Paiella kepatica P. and G. nom. mut for Aemaea 
striata Pilsbry (non Quoy and Gaimard) Man. Conch., VoL xiiL, 1891, p. 47, 
Pi. 35, f. 27, 28, 29.'' As no description was given, Pritebard and GatliiTs name 
can only be construed as alternative for Pilsbry's identification, which ie of a 
Celebes shell, and, consequently, has no place in South Australian literature. 
Verco recorded kepatica from South Australia, but surmised that it might only 
be a variant of usttdata, which he was also inclined to associate as conspecifle 
with aculeata. Claude Torr has published accounts of the radulae of ustulata and 
aculeata, which proclaim these as very distinct species* My aeries, sent from 
Port Fairy, Vic,, showed them as quite distinct forms, the aculeata living higher 
up, and the ustulata practically below low tide. I did not receive any shells 
which I could refer to kepatica and from Lakes Entrance and Hallacoota all the 
shells sent were aculeata, as were all the Twofold Bay specimens. Prom Tella- 
burga Island, live aculeata of large size, quite abnormal, were also sent, but dead 
shells were either ustulata or kepatica, and the latter looked very distinct. Since 
the preceding was written, Gatliff and Gabriel have renamed (Proc. Roy. Soc. 
Viet., xxxiv., n.s., May, 1922, p. 162) kepatica, which they have called irictorme, 
as they noted the name was preoccupied by Gmelin, but still their naifie hm no 
standing. Verco has suggested that this un-named, yet multi-named, form may 
be an extreme variant, but in view of Claude Terr's dillerentiatioii of the 
radulae of ustulata and aculeata, no certainty can be considered until the radula 
of kepatica is determined. 

Again, local collecting has furnished interesting results, as at Port Fairy T 
found a couple of worn dead shells of the kepaika form, while continued eeareb 
on the Sydney beaches has failed to reveal anything save aouleata. In southern 
Tasmania the predominant species appears to be ustulata, though aeutaata Aim 
ocmiia. This form was named P. tasmanica by Tenison-Woods (Proc. Boyl 8de, 
Tasm*, 1875 (1870), p. 157) who, the succeeding year, withdrew his n^e in 



BY TOU lUBBALS. 


241 


favour of Reeve's ustulata (id., 1870 (1877), p, 49), giving an excellent account 
of shell, animal, habits and radular characters, citing two laterals. Philippi’s 
Patella diememie (ZeitKchn fiir Maiak. (Menke), 1848 (Mar., 1849), p. 162) 
from Hobart, Tas,, which Pritchard and Gatliff once proposed to use instead of 
the incorrect name tranu)Sericaf appears to be referable here, as the words, ^^albida, 
suicis frequentibuB circa 54, fnscis exarata. intus alba; margine crenulato, intos 
ad crenas puneto fusco notato,'* apply to some variations of the present species, 
but are never applicable to tramoaerica^ An earlier name given to the Western 
Australian shell appears to be Patella per&nu Blainville (Diet. Sci. Nat. (Lev- 
rault), Vol. xxxviii., 1825, p. Ill) from King George Sound, but which may be 
the southern Tasmanian shell. At this place Blainville definitely described six 
species from Australia, one of which, Patella varieffata (p. 101, from Botany 
Bay), has been micepted for the Sydney Ilelcioniacm. The other names arc P. 
conica (p. 107) from Maria I., Tas., P. aolida (p. 110), P, ruhraurantiaca (p. 
ilO), and P. laticostata (p. Ill) from New Holland without definite locality. 
The description of conica does not agree well witli any shell from Maria Island, 
end it is here suggested that it may be the Patella gigantea named, but not des- 
cribed, by Peron (Voy. decouv. Terres Australes, Vol i., 1807, p. 120) from 
Bernier’s Island, but no j^pecimens are available from that locality for com- 
parison. Patella aoUda appears to have been collected in southern Tasmania, 
as the description agrees with the species commonly called Umbata. Mr. Hedley 
liad independently arrived at this coiiclttsion, and there are specimens in the 
Australian Museum agreeing exactly with Blainville’s account. Patella rubrau- 
rantiaca was given to the South Australian shell known as P. Umbata, the descrip- 
tion applying accurately to specimens in the Australian Museum collected at St. 
Francis Island, NuyW Archipelago, by Sir J. Verco, an island on which Peron 
himself collected. Patella laticostata was given to shells, collected by Peron and 
Lesucur at King George Sound, and these would undoubtedly belong to the 
species, later named PateUa neglecta by Gray, which name should be superseded. 
This accounts for the species localised by Blainville from New Holland, and also 
covers all the larger limpet-like shells, save P. atticostata, which may be among 
the large number described from unknown locality. Another curious factor is 
then explained as, when Quoy and Gaimard named all their new species of limpet- 
like shells, they confined themselves to the smaller species, the reason being that 
all the large ones already bore BlainvUle’s names in the Paris Museum where 
they also worked. 

To summarise : 

Patella peromi Blainville, 1825 PoteZfa dtemenais Phiiipp-i, 1849 = Patella 
uetulata Reeve, 1866 =»= P, iaamamea Ten. -Woods, 1875. 

PateOa variegata Blainville, 1825 P. tramoserioui auct. 

Patella eoniea Blainville, 1825 may equal P, gigmPea Peron, &.n., Bernier 
W.A. 

Patella aoUda Blainville, 1826 p, Umbitta, Philippi, 1849 : East Tasmania, 
PateUa rubfai/tramtiaea Blainville, 1825 = p, Umbata so-called from South Aus- 
tralia* 

Patella latieoetata Blainville, 1825 P. negleeta Grav, 1826. 

(487) CstiiiAKA rxiutssuxA (Yareo, 1906). 

I have been quite unable to understand wliy Verco described this species aa & 
Hefejonfaca#, as both the sheli and indular chmteteni differ appreciably. From 
the ehallaw water dredgings from Twofold Bay, I sorted out dead shells which I 
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regard os similar to those accepted by Hedley as Vereo^s specicK, but they do 
not exactly agree in being of less altitude and the apex less directly central, t 
have not been able to see the muscle scare in my specimens yet, so my identi- 
ikation may even be wrong. 

I have sorted many specimens out of shell-sand from the Sydney beaches, 
and find that the muscle scars are Patelloid, and consequently the species might 
be better placed in Parvaemea, while the series is separable from Vereo’s species 
by their shape. Many are rose-rayed and recall May’s figure of JV, suteri (Tllustr. 
Index Tasm. Shells, 1923, PI. xxii., f. 12). May’s shells may be the southern 
variant of the species here discussed, and for which I propose the name Par- 
vacmea illtbraia n. sulisp. 

(488) Ceulana varibgata (HJainville, 1825), 

This species has long interested m<* and I desired good series to study the 
valuation. I collected a few in Sydney Harbour and a fine lot at Caloundrn, 
Q’land, and these showed little variability under normal conditions. Roy Bell 
sent me a magnificent lot of limpets from Lord Howe Lsland, as these had jbjc^n 
regarded as the same as the Sydney species. They were obviously distinct and, 
moreover, two separable fomjs were rr^eeived, living in different localities. Prom 
the British Museum Collection tlie form liml/ata seemed easily separable from my 
normal varie^aiwtf so 1 wanted to study series, as there had been more than one 
view upon the subject. Tat<' and May called the Tasmanian shells Xrawosmca.s, 
citing limbata Phil, as an absolute synonym without any remarks, while in 
Pritchard and Gatliff’s List, Patella limbata is also included ns a distinct spcciva 
from Cape Otway (G.B.P.) alone. Verco at first only included one form, but 
afterward added P. limbata stating **It Ims been taken at the Neptune’s and 
Thistle Island, and in SiMmeer Gulf by Dr. Torr: on Yorke Peninsula by Mat- 
thews; at Encounter Bay by myself. 1 did not find it at Kingston, Robe, Beach- 
port, or MacDonncll Bay,” and later “It is very common, large and beautiful in 
8t. Francis Island. 1 did not take it anywhere in Western Australia.” Geo- 
graphically, limpets from Port Fairy, Vic,, might be timbaia* A series sent by 
Roy Bell arc very instructive; all are tall and at first sight two distinct sets 
can be separated, which are demonstrably conspecifle. The first set are normal, 
of yellowish ground with black stripes, regular flattened ribs and the apex 
eroded; inside yellowish, the spatula varying from brown to pale cream, the 
•edges marked with black: these came from sandstone racks and some specimens 
approximated in their uniform orange colour inside and out to the flava variety 
of the Neoaselanic (7. radians, about which I have commented (Trans. N.Z. Inst., 
xhvii., 1914 (1015), p. 432-3). The second set are also tall, bluish^black above, 
with few or no lighter stripes, ribs premotmeed and somewhat sharply cut, and 
very little erosion present: inside bluish, the spatula milky white from pale brown, 
edges scarcely marked with black: these came from black basalt rocks and 
correspond to the pmtna variety of the Neoselaiiie C, radiam, 1 have compared 
these with the Peronian representative and conclude they are speeiflcaily identical, 
bui^ after allowing for individual variation, I find they are constant in their fewer 
ribs, comparatively tdler and narrower, and the headed riba so nctieeuhie In the 
typical juvenile are almost entirely missing. I propose to name the Port Fairy 
series C^Uana varkguta arkl, n. subsp., as I find PataUd Uijidfata was proposed 
by Bolten (Mus. Bolten, 1798, p. 1) years before Philippi used it fbmw are 
probably synonyms of the typical variegatkf^ but, as f ar ^ I 

none f roni ^ Addatdean locality. 
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A series of shells was sent from Mollacootat which were all small and of the 

* 

yellowish type, and from Tellaburga Island, a fine lot of very large shells, also of 
this type, much eroded; a few small shells from Melbourne Heiuls were similar. 
Very many smallish shells w’ere received from Twofold Bay, which generally 
agreed in coloration. The Mallacoota, Tellaburga Island, Melbourne Heads and 
Twofold Hay shells, though varying slightly in each case, showed the features 
ascribed to tlie Peronian form as already given from Sydney and ('aloundra 
specimens. Eastern Tasmani^in sliells all appear to differ, even reaching the 
l‘\imeaux Group, whence May recorded (Viet. Nat., xxx., 10 July, 1913, p. 57) 
Patella limbata of huge sixe. The investigation of that Group has proved of 
great interest to the student of geographic zoology, as the Adelaidean forms com- 
monly met there by May are generally missing from the Mallaeoota collection, 
and, moreover, the Peronian species now traced down to Mallaeoota do not ap- 
pear to have yet reaehe<l the Fumeaux Group. May, however, records C. vane- 
gata Bl. as ^*rare and small in Tasmania, East Coast, so that Feconsideration is 
necessary, while I do not know what species occurs on the North Coast. CeUma 
variegata does noit occur in Neozelanie waters, some form of radiam having been 
mistaken for it, as 1 have previously suggested. 

The subject requires study from the following viewpoints: Cellana variegata 
BL lives on the Peronian coast from Point Arkwright, a little north of Caloundra, 
Q’land down the east coast and round the comer to Melbourne Heads. Accord- 
ing to locality and station, it shows a little variation in size, shape, form and 
colouring. Does it owur normally on Wie eastern Tasmanian Coast? What 
species occurs on the northern coast of Tasmoniaf The western Victorian shells 
are notably different in shape and a little in sculpture, and appear to constitute 
a recognisable race, which 1 have named Cellana variegata ariel. Does a form of 
this race occur in South Australian waters? 

CeUana eolida Rlainvilie is the name for the eastern Tasmanian shell known 
as limbata^ which appears to )>e a distinct species. Cellana rubraurantiaca Blain- 
ville is the name of the South Australian shell, known as Umbata, and this may 
be a different species from the ejistom Tasmanian aoUda, What species occurs ip 
Victoria, that has been recorded as h'wha/a, and what relation (if any) of this 
spcHues lives in Western Australia? 

(4M) Tiwtarius pyramidalis (Quoy and Oaimw-d, 1833). 

The figure given by Quoy and Gtumard is very poor, but the locality Jervis 
Bay, N.S.W., has allowed acceptance without argument. 

Kfty years previously Chemnitz (Conch. Cab., Vol. v., 1781, p. 42, tab. 162, 
fig. 1645-46) had described ‘'Der Kleinknotige Krojisd,” “ex Museo Spengleriano 
at nostro,'^ received from Cook’s trip to the Sooth Seas which he figured, and 
mentioned a smaller form from the West Indies, For this gpeeies (a compound, 
but mainly Australian) Gmelin proposed the name Trojohus mduhaus (Syst. Nat., 
VeL i., 1791, pt, vi., p, 3682), giving as habitat “In Oceana australi et (minor) 
mari Americano meridionalem alluente,'^ thus absolately fixing bis name to the 
Australian shell. Unfortunately, the name he selected had been previously used 
by Solander (Fossil Hanton, 1760, p. 10), and tlie same result befell Dillwyn’s 
name Twrho trocMfomde (Descr. Catal., pt ii„ 1817, p. 826), given to ChemniU’s 
figure with the locality restricted to Bouth Seas, as Bom (Index Mus. Caes. 
Vindob*, 1778, p. 355) had anticipated the name ariection. This would leave 
Quoy and Gaimard’s name, but there is another complication. Menke (Vera. 
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Clonoh. Samml. Mal&burg (pref, Mai 18) 1829, p. 10), introduced Litorina tuOer- 
eulatu for TrQchus nodMlonua Gmelin, and Menkens name aeemfe acceptalbic. In 
his BynopjsiK, 2nd published the succeeding year, Menke gave (p. 44) the 
same name to Gmelin’s Trochm nodulonus minor, and the latter naage has been 
accepted, but is not correct. 

Chemnitz’s figures are excellent, and are probably painted from specimens 
collected by CapWn Cook's companions at Botany Bay, N.S.W., where the species 
is easily procured at Cook's landing place even at tlic present time. In volume 
ix. of the Manual of Conchology, published in 1887, Tryon used (p. 258) Tec- 
tanus noduioaus ex Qmelin, to include the West Indian. Ceylon, Australian and 
NTew Zealand (where the genus does not occur) forms. 

The name would tlien appear to be Teotarim tuberciila^ua (Menke, 1829) 
and the species ranges down to Mallaooota, Vic., and api>ear8 to be an addition to 
the Victorian List. 

(608 A) Libonoba attstraias (Ten.-WoodH, 1876). 

The common Tasmanian shell known as Bisaoa tenisoni Tate is here added 
to the New South Wales fauna. It was described as Cinffulma au9trtdi$ by 
Tenison- Woods (Papeia Proc. Roy. Sue. Tasm., 1876 (1876), p. 146) and the 
specific name was altered on account of its transference to JRisaoa, in this ease 
practically an unwarranted change, as it ia leas like the type of Jtinma, than it 
is like Gindina. Upon its distinction as LironobUf the original specific name 
must be reverted to. 

(608 B) Hoi'ku.us bamhiaots (Hedloy, 1911). 

Onoha huasiana Hedley, Zool. Results Endeavour, 1909»10, Part i., 22 Dee., 
1911, p. 108, PI. six., fig. 25; Ofi! Devonport, N. Tasmania. 

Whoa I introducecl Subomba (Trans. N.Z. Inst., xlvii., 1914 (12 July, 1915), 
p. 450), I wrote ^Trobably the Hhells classed by Hedley in Onoba viz. Onoba 
boBsiana .... could be here placed, as, though it does not fairly agree in 
general shape and mouth characters, disagrees much more witii typical Onoba." 

A few specimens were received from the 50*70 fathoms Chneen Cape, and 
from 25 fathoms in Twofold Bay, and I have no hesitation in introducing the 
new generic name Botellua, citing 0, hasaiam Hedley as type. The circular 
mouth separates this group widely from any other of the Austral Rissoid series. 
Onoba ffhmeroaa Hedley from Queensland belongs here, but Watson’s morcuHalia, 
also from Queensland, appears to be a Stdionoha. 

(610) Attbnuata MFKuriTLA (Tate and May, 1900). 

This species is certainly not referable to this family. It ia a very peculiar 
little form without any known close relations, and I do not consider Hedloy'a 
RU$on MegaKa congeneric. 1 first found it as dead shells in sheiUsand from 
norteem Tasmania, but I have found it alive in some dead*eoraI washings from 
20-25 fathoms in IVofold Bay, and I now paropose for it alone the new gsnerie 
name Coennouihm, It is not rare in sheU-sand on the Sydney beaches. 

(521) Anabathbon BMaLaicATicuM (Hedley, 1906). 

This species, easily recognisable, was not uneommoh^ but was always smalb 
so that X ooneluded the measur^ente given by Hedley might be incorteet, ahd 
this t ifiS to be so, a mistransliteration haring taken plaee. The correct siae dt 
the spee^ la 2 mm. X 1 mm,, not 4 X 2 mm. OH gbm 
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(63GA) Rim)iNA liktea Bedley and May* 1908. 

lintea Hedley and May, Ree. Anatr. Mo«., vii., 11 Sep., 1908, p. 117, 
FI. xxiii., %. 11; 100 F., off Cape Pillar, Taftmania. 

Specimens sorted out of the 50-70 fathom dredginga off Green Cape, 
another addition to the N.S.W. List. 

(539 A) HKTKnanisisOA wrnmui (Gatliff and Gabriel, 1911). 

Jeffreysia wUfridi Gatliff and Gabriel, Proc% ]Roy. Soc. Viet., xxiv. (n.8.), 

1911, p. 188, PI. xlvi., fig. 3. 

This adds a species and genps and probably a family to the N.S.W. List. 
The genua Heteromsoa was proposed by me (Pixjc. Malac. Soc, Lend., x,, Oct., 

1912, p. 221), with a Kermade<j species, JJ. secimda (op. cit., fig. in teact) as 
type, to include the (apparent) southern representatives cAinehoiogi rally of the 
nortbem Jeffreysia, which show a distinct difference in the opercular characters. 
Found in shallow water dredgings stmt hy Ro.y Bell from Twofold Hay. I find 
shells not uncommon in the shell-sand of the Sydney beaches. 

(540 A) Stiva aovAKA, n.sp. (Plate xxxiv., f. 11.) 

A second member of the genua of smaller size and more delicate 

sculpture, and with a typical operculum. 

Shell awl-shaped, apex blunt, moutli ovate, slightly channelled anteriorly. 
Colour white marbled with orange, forming a suhsutural band in many eases, the 
apical whorls uniform orange. The first two whorls are smooth, the aueoeeding one 
faintly longitudinally ribbed, the ribs growing stronger, the adult whorls number- 
ing ten. The ribs number about thirty-two on the penultimate whorl, fiexuous 
and narrow, the interstices being wider and latticed with very fine scratched lines : 
on the last whorl the ribs cease at the periphery and the basal sculpture consists 
of transverse scratches and obsolescent g^wtb linee. The outer lip sharp but 
not thin, the inner lip continuous and appressed to the basal whorl, a minutf 
umbilical ohink sometimes appearing. Length 15.5 mm., breadth 6 min. 

Dredged in 10-26 fathoms, Twofold Bay; also in 10-15 fathoms, Disaster 
Bay; and also in 10-15 fathoms off Gabo Island, YiotCria. 

(661 A) CAPirr.us Ausnuus (Lamarck, 1819). 

Hedley has recently accepted CaptUiM caiyptra Martyn for the Bass Straits 
Cc^puhtSf but this I think is erroneous, and I would recommend the name he 
previously detemined for use, and add the speeig^^ to the N.S.W. Fauna, as it 
hea pushed round the ^ eomer and Uvea in Twofold Bay. Numerous specimens 
were sent from Port Fairy, where it is abundant on H(diotis, and then quite a 
few were received from MaUacoota and Tdlabatga Island, and among these very 
many showed the apical wfaoiis which were, as Expected, always dextral. Some 
time ago, I examine d all the Capuim and ilippaiiya in the Britieh Museum CoL 
lection and in my notes I find ^Caputus dmkU Cmmk Type from New Caledonia 
is not South Australian shell, but is oa%plm Kartyn/’ Specimens from Lord 
Sowe Island are quite unlike aouthem Australian sh^. As I have now plenty 
of good material I will rehivestigate the matter, and note the radular characters 
of these Siiisials< Maptestone (Monthty^ .1^ Journal, 1 Aug., 1872, PL 
xxvi) has figured the r^ula of a Yietoi^ spemamm 
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(563 A) Plesiotrochus moxachus (Crosso & Fisher, 1864). 

It seems very doubtful that this is the correct generic location for this shell, 
which was described (Joum. de Conch. ^ xii., 1864, p. 347) from Port Adelaide, 
S. Aust., and which I recovered from a dredging made in 10-20 fathoms off 
Merimbola, N.S.W., and odd broken dead sh<‘ll& from Twofold Bay. It appears to 
be an addition to the recorded N-BAV*. fauna. While the radula and operculum 
of this species arc known, those of the type of Plesiotrochm, a rather different- 
looking shell, are not, and as the latter is a tropicid genua, whereas the present 
shell appears to be confined to the Adeiaidean Region, outside the tropics, Its 
transference is soon anticipated. 

(566) BmniTM oit^NARiUM (Kiener, 1842). 

Bittium has maintained its generic position because the animal showed a 
multispiral operculum with a central nucleus, ip place of the normal Cerithioid 
paucispiral opercnlum. The Australian shells appeared exactly comparable with 
the European forms, but the operculum is paueispiral, and, conseciuently, once 
again an alien name must be dismissed, and the Australian shells that agree 
most closely with European ones prove to cover different animals. 

More than one generic form has been lamped in the Austral Bittiwn, but 
I here propose only the new generic name CacozeUa. with the species Centkium 
lacertinum Gould as type. 

Hedley has, since this note was written, published the differential features 
that separate the Weeteni Australian ffrananutn from the eastern Australian 
lacertinum Gould, 


(577) Seiu injRHiTELLiTORMis (Angas, 1877). 

Though Hedley synonymisod with Angus’s species, his own Seila attcmiata, 
I have never been sure of this identity. Hodley’s species was well known and 
represented a generic type for which I propose the new generic name Seilarex* 
Species closely agreeing in generic characters from South Africa, differ at sight 
from the in shape, sculptutie, form of mouth and texture of shell. Angus’s 
picture did not show^ these i)articulars, and I have found, among some shells 
belonging to Mr, Hedley, specimens collected years ago by Brazier which arr 
near Angas’s figure, and seem to reprasent the latter’s species. Therefore, I 
would add No. 577a SeilareT nUenuatm Hedley 1900 (Seil<»). 

Live shells have not yet been found, but their study will be iiitei’csting, as, 
in the Cheek List, Sctla and Cerithiopsis are placed in Cerithiidae, and followed 
by the Triphoridae, whereas in connection with Palaearetic, species these genera, 
from study of tlio animals, are widely separated, and it is possible that the 
Austral simnea entirely differ. 

(601-600) Family TUBRITELLIDAE. 

Ten species are re<iorded, all under the genus name TurriteUa, though when 
Misa Donald wrote her essay she had provided two special names for some Aus- 
tral forms, thus: Colpoaplra Donald (Proc. Malac. Soc. Lond., iv., pt. 2, Aug. 
1900, p. 61: Type, by original designation, TurriteUa runemata Watson, and 
(p. 63) Platycolpus, type, by original designation, TurriteUa (Oolpoapira 1) 
gwodkota, (PL v., %, 8-8b), from Bass Rtmts, 45 P. In that essay 
only a few ^ecimens were studied, but the results wei^ good. I have received 
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tliousamls of «peoinieufcj of many species from various depths. From those I 
would urge the recognition of the above names, as Turritella is widespread and 
of great antiquity, and none of the Austridian species is closely related to the 
typical species. Moreover, 1 find that the Austral forms can be separated into 
distinct series so that more than one generic name is neise&sary. 

Probably thi*so tilings are rare, but otherwise they have been badly treated. 
Watson's determinations are particularly wretched, as he was really not a good 
conchologist, and his painstaking results are peculiarly unreliable, iiedley has 
pointed out that be named wretched fragments of juvenile specimens as novelties, 
and in the present group his results are amasing. 1 have just examined the 
whole of the Challenger material named by him, and dnd a dead shapeless item 
soberly named and aJloth'd a numljer and registered as a nioliuscan specimen in 
the British Museum. This has often occurred, and little reliance can be placed 
upon any of his records, and many of his “new species'’ arc scarcely recognis- 
able, It w'ould serve little good purx>ose to controvert all his identidcations, 
one will sufhee. Hedley noted two species were on the tablet named Turritella 
cariottae, and concluded they represented the two localities cited by Watson for 
tliis species, Bass Straits and New Zealand, Smith (Brit. Mus. (Terra Nova) 
Exped., 1910, ZooL Vol. ii., No. 4, 27 Mar,, 1915, p. 80) pointed out that Hedley 
was mistaken, thougli two distitud species were on the (tablet, and wrote: “The 
shell from Ea^t Moncocur Island, Bass Strait, quot<^d by Watson, is preserved 
in a box by itself, and is distinct. It evidently was not seen by Mr. Hedley.” 
However, Smith did not determine it: the “shell" is a broken tip of tw^manica 
Ten.-Woods, a species quite unlike Hutton’s uittata, so that in this case alone 
Watson confused thi-ee speiues. More interesting to the student is the extreme 
localisation of the species and the geographical variation. After collecting many 
species in Twofold Bay and Disaster Bay, in depths from 5-26 fathoms, a single 
dredging in 12 fathoms off Gabo Island, only a few miles further southt showed 
a very distinct fipe<ues. 

When Miss Donald wTote, twenty year's ago, she noted the dffleuity ot identi- 
fying two Australian species Turritella sophiae Brazier and Turrii^elkh higgimi 
Petterd, neither of which bad been figured. I have not tbund %ures of these 
yet, and Tate and May cite the latter as a synonym of T. acma Watson, and 
the former as not knowm to them. 

(693) TuKEiTKttA GUN Nil llecve, 1849. (Plafe xxxvi., figs. 3, 12, 13.) 

Hundreds of Bpeeimens were dredged by Roy Bell in Twofold Bay in from 
16-26 fathoms. Variation in sculpture and form could be well studied and 
radular characters easily investigated. The opcrc^hlar features showed this to 
be quite distinct from that of Colpoepiraf while, aimilarly, the quadrata series 
were pi-oved to belong to that genus, only subgeneric status being pennissible 
for Tlatycolpfue* The recognition of the gunmi group aa a distinct genus is thus 
necessary, as in the characters of the protoconch, due to their viviparous habit, 
it also differs. 

I propose for the species T. gwmii Reeve the new generic name Gazameda^ 
and conclude this name should be used for the Australian Turritellids wdth long 
spizes, sinuate mouth, peenli^ protoconofa, viviparous habits, simple operculum, 
as distinct from Colponpka^ of shorter growth, more sinuate mouth, different 
protoconeh, non-viviparous habits and complex operculum. 

Watson’s T, pUUpp$nm, described from one young dead shell from 33 
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fathoms in Bass Straits, has been rig:htly regarded as synonymous with the pre- 
sent speeies. It may be, however, that it represents a geographic or bathymetric 
form. The specimens from 50-70 fathoms off Green Cape all tend to emphasiae 
the ante-sutural roll (Plate xxxvi., f. IB) seen in the picture of phiUppeim», and 
generally absent or obsolete in the shallow water shells (Plate xxxvi., f. 12) . 
Again, the ^elis dredged in 18-25 fathoms in Disaster Bay appear a little 
broad^ on the average and more strongly sculptured (Plate xxxvL, f. 3), though 
1 have thotisands from Twofold Bay shallow water for comparison, and, further, 
the deepwater shells above noted are narrower. Moreover, I observe that the 
females eontaimug young are broader shells than others which have no young, 
and which I take to be r^es. It may be, however, that the ones without young 
are sinifiijr immatun^ and that they do not produce young until a certain age. 
Against this may be noted the fact that very laige shells were found to possess 
no young, but such oases should be disseeted on the spot and sex noted. 

(594) Turritelua oinTnicKTA Hedley, 1907. 

It was obvious from the figure and description that this was not referable to 
Ti»rrU$Uaj as commonly understood, and study of these had suggested the genus 
Argyrop^za Melvill, which 1 had recognised from dredgings elsewhere. 

Bpecimens turned up in the 50-70 fathom dredging off Green Cape, N.S.W., 
and these were seen to differ in features of the shell not easily determined from 
a dejscription, I propose the new generic name Glypiojsaria for this speeies alone, 
and this will distinguish it and draw attention to it. AU the Australian mem- 
bers of tiie family Turritellidac have a sinus in the outer Up, more or less deeply 
marked, and in this species there is no sign of such a sinus. 

1 note that a fossil relativ<^ of this form exists among the Muddy Greek 
fossils in the British Museum, «»onfuHed witli Tate^s gemnnUata, and this adds 
to the Very close alliance of tlie recent deepwater shelTs of southern New South 
Wales and the Muddy Oeok series. 

(595) Tuwutklua parva (Angas, 1877). 

This species, described as a Torcwla, has been recognised by Hedley, and, as 
in other cases, a reconsideration seems necessary, as the type in the BrHaab 
Museum does not seem to belong to the family Turritellidae at all . The mouth 
is broken, but the columella shows a basd point which suggests a canal, and thus 
SeUa^ but the whorls are a little pagodoid, and definite identity with any spedes 
known to me could not be established. 

I have again re-examined this shell, and note that, as well as the outer Up 
being broken, the apical whorls are missing and the eolumetla is slightly twisted, 
bat the presence of a canal seems definite, and certainly the shell is not a Turrt- 

MM. 

(698 A) Golpobwra ouillaumej, msp. (Hate xxxvi., figs. 4, 16). 

Small for the genus, attenuately subulate j periphery keded on later whorls, 
mouth nearly circular, outer lip deeply broadly sinuate (fig, 16). Cdoor 
pinkisb-wMte suffused with fulvous and irr^Iarly blotched with darker patches 
of the aatne colour. Apical whorls smooth and whitish, sutures deeply impteca^ 
Whorls fiattened, periphery keeled, base rounded. The adult sculpture consists of 
a few transvme ridges, but mainly of growth lines, sinuate lon^itiidlnals foltowing 
the mouth, tuore marked anteriorly. Columella nearly straigbt, faintly twisted 
anteriorly. Operculum typical. Length of type 18 mm.; breadth 6 amt 
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Almndant in 6-15 fathoms in Twofold Bay, N.S-W. 

This well-marked little species difiEers from C. quadrata (Donald), its ap- 
parent nearest relative, in its Imk of transverse mmlpture, and the quadrate 
whorling, as well as ske. 

' (596 B) COLFOSPiRA quADRATA (Donald, 1900). (Plate xxxvi., f. 5.) 

TurriteUa {Colpoapira f) quadrata Donald, PrcH% Malm*. Soc. Ijond., iv., 
Aug. 1900, p. 53, PL V., figs. B-Bb: Bass Strait 

This occurs in most of the deeper water dredgings from 26-70 fathoms, and, 
upon reference to the Muddy Creek foBsils, I was surprised, to find so much 
distinction, that, with the few specimens here, little Cfould be definitely ascertained 
as to the ancestry of the recent species. A large species^ Turritella conapicabtUa 
Tate, was seen to have **quadrate*’ whorls when juvenile, but with different 
sculpture from the present species, and to grow to a much Imrger size than any 
recent shells I have seen. It might, however, bear the same kind of relationship 
to the recent shell as the huge C. runcinata recorded by Verco from South Aus- 
tralian seas does to the small €. ainuata from the Port Jackson area. 


(697 A) t^iiPOHmA bxjkcinata (Watson, 1881). 

When Watson wrote \m preliminary descriptions (Joum. Linn. Soc., Zool. 
XV., 1881, p. 218) he dej>cribed TurntsUa runcinata from the 38/40 fathom dredg- 
ing off T^i Moncoeur Island, Bass Straits. Two pages later (p. 220), from 
the same locality, he added Turritella accuta, and on p. 224 be introduced Turrl- 
ieUa cordismei, also from the same dredging. The series in iixa first two cases 
consists of three shells each, while in the last, four specimens were included. 
Mi&s Donald drew attention to the great similarity between the first two, and 
noted that the last named were juvenile. The three runcinata are larger and 
broader than the three aceiaa, but I conclude they are absolutely identical. The 
sculpture varies, and eac^ set contains finer and coarsely sculptured shells. The 
four cordismei are really only two, as two unrecognisable dead tips are included : 
tbe other two are young, rather narrower shells, but almost certainly tb<* same 
species : the larger is more smoothly, but the smaller is more coarsely, sculptured. 

Then what is the shell recorded by Verco from South Australia under the 
name T. acciaal 

A few specimens of C, ainmta (Reeve) were picked out of the shallow water 
dredgings, but mostly in the deeper series, about 20 fathoms, in Twofold Bay, 
and sometimcfi were accompanied by 6\ runcinata (Watson), and tbe variation 
in each makes it diifieuU to determine their validity, without long series. My first 
coseloston was that runcinata was the southern fom of sinuata, and this may 
be tbe correct one, but their occurrence together suggests their specific distinction, 
in which ease Walson^a T* eordknysi might be referred to sinuata, and would 
represent the sonthem stage of tlic species. 

Examination of the few Muddy Creek fossils available here, suggested that 
piatf^spira Ten.* Woods was the fossil relative of sinuata^ and that the latter 
may be tpresmrved as a distinct species, but I hope that this species or group of 
ipeeie& will be studied with a view to the variation existent, as Ven^o has pre- 
dated himself puaded with his large series from deepwater, and 1 think they 
w very variable. ^ 

Miss Donald noted (p. 60) ^^Unrckie(>n& auforis as a manuscript name given 
by Danker to specimens in the (Ipdeflroy Moseum, collected by Captains Bchultse. 
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Pohl and Witt in Bass Strait, the best being probably obtained by the last 
named/’ As ibis indicates nnceHainty and error, sonic facts may be here re- 
corded. In tfae Museum Godeffroy Catalogue (iv., May, 1859), a preface dated 
18 May, 1859, by J. Sehmeltz, Jr., states that the shells have been determined 
by Danker. A “Topographische und Zoologistdie Notizen” gives excellent details 
of the collectors for that once fuiuous Museum with an account of their collecting 
grounds. On p. xix. it is noted tiiat Captain Wendt (not Witt as Miss Donald 
quoted from Pfeffers letter), in the Gulf of St. Vincent near Adelaide and on 
the south coast of Australia, dredged new species of shells, as well as known 
but rare species as Myadora pandoriformk Stutchb. Captain Wendt also dredged 
in Bass Strait, but later Captniii Schultze dredg€»A also in Baas Strait and in his 
(collection there were specimens oJ’ the genus MurcM^onia, hitlierto only known 
in the fossil state, but the specimens wen* poor. Captain Sehultze also col- 
lected, at the same time, Croamtella ccuilanea Reeve, Myochama kepimUuma Reeve 
and PecUmculns laticostaim Quoy and Gaimard. Digressing, it may be noted 
that the Cr€^itaiella were typical kingiatla Lamarck, and that the Pectimculu$ 
referred to the Now Zealand lailcoatatuat Q, and G. was tlie one I have written 
about under the name Glycymerk flabellatm Ten. -Woods, and is the earliest re- 
cord of this spiKucs. Jn the Catalogue iv., no Murchisonia is included, but on 
p. 77 “No. 3433 Torcula temHlirata Dkr., n.sp. B(asB) S(tr.)” appears withonlt 
any description. In Catalogue v., publisheil Feb. 1874, theie is “p. 148, No. 3433 
MurcMsonia sutoris Dkr. “ Torcula tenuilwata Dkr. i. 1. Mas. Gk>deffroy (]Iat. iv. 
Bassstrasse,” an<l in the Corrigenda, p. 212, ^ note “ist eine Turritellide zum 
Genus ^ana gehorend (0. Semper).” 

(600) Tuhhitklla sunsquAMOSA Dunker, 1871. (Plato xxxvi., tigs. 11, 14.) 

A remarkable shell was found in the 15-25 fathom dredgings, in that it was 
only about halfgrown, witb the mouth always broken; in no specimen did I find 
a perfect mouth, the outer edge being extraordinarily thin, and fractures could 
be traced along the shell. Three magnificent shells were dredged in a single 
haul at 25 fathoms, and upon comparison these proved to be the long-lost Turri- 
teUa tasmanica Reeve (Conch. Icon., Vol. V., June, 1849, PL ix., sp. 42), described 
from Van Diemen’s Land, from Dr. Sinclair’s collecting, the type in the British 
Museum. Tate and May recorded the name and wrote T. lamelhaa (f)/^ 
HedJey regarded the latter as a synonym of Dunker’s species and the description 
given by Dunker agrees vety well with that of Reeve. Specimens from Bass 
Strait, the types of Watson’s lamelloaaf differed from Reeve’s type only in tho 
suppression of the spirals and the greater prominence of the longitudinal threads. 
South Australian shells, labelled oxyacris Tate, a name also regarded as synonym- 
ous, showed a still furiber adviince, the longitudinals overriding the almost ob- 
solete spirals. In the m(»st northern shells the latticing between the spirals ia 
scarcely noticeable, and the form then looks quite distittC/t, and, moreover, looks 
like a fonn of gunnii with coarse spirals, but it is always a narrower shell. 

Contrariwise, a fossil from the Muddy Creek beds, lalwlled Twrritella imrrayma 
Tate, showed a complete lamelloae sculpture with very subjunctive spirals, re- 
calling the Soutli Australian oxyacris above noted, but was very much broader 
and was ranked as a variant of other shells showing no lamellose striations bul 
simply very close spiral sculpture, much closer than any form of gunnii, thou^ 
that species varies in breadth as well as sculpture. 



B7 TOH IREDALS. 


2S1 


(606 ) Crossea ooncinna Angas, 1868. 

This species was commonly found as dead shells in shell grit from a few 
feet of water at low tide, but a living spocimeu revealed a multi-spiral operculum 
of rather thick homy texture. This necessitates the transference of the species 
to the family Liotiidae and the proposition of a new genus, a view previously 
held fx'om a criticism of the shell features alone. I propose Crosfieola, with 
this species as type, and would temporarily range along with this the other 
globular Australian species classed as Orossea, e.g. carinata lledky, tMUicoidea 
Hedlcy, cancellata Ten.- Woods and con#o6rtna May, and the fossils Vrosaea 
princeps Tate and C, ifemtornata ^ate. The species (606) Crossea iabi<ita 
Ten. -Woods, which Bell sent also, is a different group altogether, and its family 
location must remain doubtful until live specimens are examined. It has, how- 
ever, still less apparent relationship with typical Croaaea, and cannot be included 
with the above, so 1 introduce the new generic name DoUcronaea^ naming C. 
labiata Ten.- Woods as type. The fossil Croaaea sublabiata Tate seems only tn- 
nomially separable, wJiiJe the fossil C\ lauta Tate has no living representative 
yet on record (Trans. Roy. Soc. S. Austr., xiii,, 1890, pp. 220-2, figs, on plate 

Vlll. ) . 


(608) LipmsTEs TQKcnJLARis (Ten.-Woods, 1878). 

Only one well acquainted with the literature of Australian murine mollusca 
would have recognized the shell under this name, as nothing much more unlike 
the type of Lippisten could be found to bear that generic name, 

1 herewitli propose Jcunculaf with CinguUna torcularia Ten.-Woods a.s type, 
and question the matter of variability. Hedley allows two species, toretdaris 
Ten.-Woods and zodiacua Hedley, and May has since described another, L, con- 
sobrinUf compai’ing it with Brazier’s gracilent(k Probably some of those will be 
lumped when series aie available, as, allowing the same standard, Lironoba attAtralis 
might be split into half a dozen. 

Only one specimen was found in a dredging from 15 fathoms in Twofold 
Bay, and this I refer to the present species. 

Referring to Lippiates, this generic name is older than Trickotropia and the 
family name woxdd be Lippistidae. As to the name of the Victorian and South 
Australian species, the more writers, apparently, the more confusion. Hedley 
gave a note, based upon British inf'ormation, and his noiiiination is incorrect. 
Pritchard and Gatliff (Proc, Roy. Sot*. Viet., xviii,, n.s., pt. 2, 1906, p. 65) ac- 
oepting blainviUeanus Petit in place of their own gabrteli stated that Hedley then 
accepted the distinction between L. separatiata Dillwyn and L. blmm^iUeanm Petit. 
At the same time, Verco reported upon these forms and accepted L. »eparaiisttt 
upon E. A. Smith's assistan^^e and recommendation. Since then, Smith altered 
his opinion and recorded Lippistea helicoides Gmelin, which is the correct name 
for Dillwyn’s separatisto, from Cape Colony, South Africa. This leaves the 
South Australian shell to bear Pritchard and Gatliff 's name gabrieli as the only 
certain onct until actual compariBou is made with the type of bkdnviUeanua* 
There appears to be little variation individually, and the named forms appear 
to be geographic representatives of full specUle riink. In any case, the South 
African shell is clearljr and constantly distinct from the South Australian species, 
and also from the Philippine shell studied by Verco, and now separatei) by Smith. 
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(623) SmuTHioiABiA ftCOTiTLATA (Martyn, 1784), 

The recognition ci' the genuH Tyh^pira »eeim necessary, ina&nnich as fossil 
representatives of this form are known Uving alongside fossil forms of Strutkio- 
laria s.6tr., thus proving the antiquity of the separation and, consequently, its 
l^eric value. 

Under No. 30 Arfiu trape^sia, 1 have quoted Dali’s views, and here add his 
further conclusion “The estimation of values in such oases is liable to a large 
personal equation.” 1 absolutely agree, and point out that as in this oase, an 
ancient difference should have more value allotted to it than a nn^ent one. 

Tplospir0 was proposed by Harris (Cat. Tert. Moll. Brit. Mus., part i., 25 
Mar. 1897, p. 222) with the present species named as type. The radnla of 
Tyhapira differs appreciably from tluit of Struthhlaria, and I hope to figure it 
later in conjunction with other comparisons of the fossil and recent forms of 
this group. 


(624) Zehira australis (Bowerby, 1841). 

One of the greatest puzzles of Australian systematic malacology has not 
been solved by study of the radula. Dr. A. H. Cooke has published an account 
(Proe. Malac. Soc. Loud., xiii., Aug., 1918, p. 12), wherein be states that 
tile radular characters of this strange mollusc are only comparable with those 
of OUva and Murex, and suggests placing the species near the latter with generic 
(not subgeneric) rank. Of course he should have said Family rank, us ob- 
viously that was the correct value, on account of the abnormal shell and opercular 
characters. 

Specimens from Difiaster Ray, 10-20 fathoms, were a little larger with a 
lower spire than the ones from Twofold Bay in the same deptiie. I note this, 
aa the Muddy Creek fossil Z. praecursior Tate is differentiated by that feature, 
and there is no series of the fossil available. A family Zemiridae, next to the 
family Olividae, would best express our present knowledge of this fonn. 

(628 A) Naricava vinckntiana (Angus, 1880). 

Adeorbis vineentiana Angus, Proc. Zool. Soc. bond., 1880, p. 417, PL xL, f. 9: 
Aldiiiga Bay, Oulf St. Vincent, 8. A . — Vanikoro d0m0lonUnata> Verco, Trans. Roy. 
See. 8. Anst, xxxiii., 19W, p. 334, PI xxix., figs. 1^3: Oulf St. Yineeot, SJk.-- 
F, wwearwna, Verco, ibid., xxxiv., 1910, p. 118 (full aoeount and synonymy) . 

This is an addition te the N.S.W. List, specimens having been sorted out of the 
Twofold Bay fallow-water dredgings. 

(645) Bpitoxiuh oranohuh (Quoy and Gaimard, 1834). 

Hedlqy (These Proc., 1901, 20 May 1902, p. 701) recognised Soai^na iMin- 
etisis Smith (Ann. Mag. Nat. Hist, Ser. 6, Vol vii., 1891, p. 139) from* Ballina, 
N.S.W., as a synonym of Smta granola (Q. and O.) which he eonsidered 
mom widesprsad and variable.” He gave a figure of Smith’s spedies (PL 

i 21). 

I have received shells from Port Fairy, Vie., which im all broker than a 
series fiiqm Caps Naturaliste, W. Aus., which may be regarded as typiegl ol 

from King Qeorge Sound. Roy Bell’s eoUeetioim 
fold Bay in^dsd specimens which were determined as from Spdth’s 

types, and fess are eonstantiy separable from either of the ether sate. I 
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Bdvifte> therefore, the reinstatement of baUinemh in the N.S.W. l^ist in place of 
ffranoBum, 

As *^grantilo8a (I* and 0./^ this speeiee is the type of Granaliscala Boury, 
1909, which wiU come into use, when work m undei^tuken on this group again. 

(500) AUKTttO'TtttW.v eABKiKsoKitts (Perry, 1811). (Plate xxxv., f. 4.) 

When Kesteveu wrote upon L«(onum (These Proc., 1902, p, 443 et seq.) ho 
grouped witii parkimonianum, radiate Tate, ahhotti Tefi.-Wds,, textiic Tate, 
wooSii Tate and tortiroetris Tate, Aastraliati Tertiary fossils. He later gave 
igures (These Pro<‘., xxxvii., 1912, p. 49 et seq., PI. 1) of tortirosiria, abhotti 
and parkineonianum^ dwelling upon their close relationship, eonehiding €. par- 
kinsonianum is apparently the roeent form of C. toriirostm. This is indisput- 
able, but the examination of specimens from 50-70 fathoms off Green Cains provided 
an interesting complication. Obviously related to parkinsomanum, they differed 
a little in shape, narrower, longer spire, longer oanal (PI. xxxv., f. 4), and ap- 
proximated more in sculpture to the fossil form. The series could he well named 
in the manner I am suggesting for such cases thus; 

Amtrotriton parkimomiut Perr>\ The shallow water coastal species. A. [pax- 
hlfiaontftts] basiUcm n. subsp. Deeper water relation. A. [parArinsotMUsJ Uirtiroatris 
Tate. The fossil form. 

(007) Cymatium seBNOLKKi (Perry, 1813). 

As a synonym must be added Triton (VabeaUtm) hoUenianm A. Adams 
(Proc. Zool. Soc. Lend., 1864 (8 May 1865), p. 311) : Australia. This species 
was named from a specimen in the Mus. Cuming, now in the British Museum, 
and Angas recorded it in 1867 from Ijong Bay, Port J^son, and presented 
specitnens to the British Museum. When Hedley studied the British Museum 
CoUeetion, he comduded that these Mrere all extra-limital, as the species was 
unknown to Australian malacologists, and that some confusion of hKialities had 
lUen place, Port Fairy, Vic., Koy Bell sent a small dead sfiell and then 

from Mallaeoota, Vic., another one came, but from Twofold Bay be sent a line 
large shell, alive, which agreed exactly with the type of boUenUmum, and I in- 
tended to reinstate it, when 3 found 1 could not easily distinguish the small ones 
from the admitted juveniles of spengleri, Hedley at onm reoognised the large 
i^ell am an aberration of spengleri, and I agree. The type of harthelcmpi Ber- 
nard is in the British Museum and is another variation of this species. 

(667 A) CviiAWEbLA oooYi (Befcve, 1844) . 

Triton (juoyi Heeve, Goneh. Icon., June 1844, Triton PI. xix., f. 93; New 
Holland, Mua. Cuming^ — T. mrrueoam Reeve, ib., xviL, f. 71: Hab? Mus Cum- 
ing.^ — T. eburnem Beeves Jb., xvii., f. 69: L TiCao, Mm Cuming. 

These three appear a» distinct specieK in Tate ^ May's Census for Tasmania, 
while Pritchard and Gattifl lump the first two under the name verrucosus, and 
aiao accept as Victorian. The type of eburnem seems to me to be 

Philippine, as given by Beeye, and the other two represent two form of one 
Ip^os, in which case esfracosiis is the noine for the species. As the slender 
f OM has been reeognised a& distinct, and I cannot determine the point, I am 
using flie name quoyi fot the form 1 now add to the N.S.W. last from Twofold 
Say, dredged in shallow water, as my specimen is especially slenA^r, but not as 
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slender as the deep water form. I am introducing the new generic name Cyma-' 
tiella, with quoyi as type, for these peculiar little Australian forms. 

(682 A) Phaliuh pyeum (Lamarck, 1822). 

Cassis pyrum Lamarck, Hist. Anim. s. Vert., VoL vii., 1822, p. 226: New 
Holland, i.e., East Tasmania; Kiener, Coquilles Vivants Casque, 1835, p. 39, PI. 13, 
f, 25. — Setmcassis paudrugis Angas (not Menke), Proc. Zool. Sck‘., 1877, p. 183. 
Twofold Bay . 

The species of Phailium inhabiting extra-tropical Australia are of great in- 
terest, and 1 hope to monograph them shortly, os so many diverse views have 
been held as to the species and nomination. Roy Bell sent from Mallacoota 
many specimens of the present sp<H*Jes and C. mmgranosum Lamarck (named 
at the same time by Lamarck and probably collected by Peron in the same place 
simultaneously) . IVom Twofold Bay he sent the pre^nt species and P. lahiatvm 
Perry (typically coloured, but a little more globose, apparently its southern 
limit) as shore and shallow water shells; from 25 R a «i><*cimen of P. $tadM9 
Hedley not quite typical, and from 50-70 F., off Green Cai)e, a young typical 
speidmen of P. sta^ale Hedley. The recent trawling expe^tions have brought 
up many C, th^msoni Brazier, C. sophiae Bray>., and C\ stadiale Hedley, showing 
all these to be constant geographically and bathymetrically. 1 have collected a 
number of shore specimens, on the Sydney beaches, of P. labiatum Perry, all 
agreeing in coloration and form. 

The present species was recorded as S. paucimgis by Angas from Twofold 
Bay; Hedley also collected it there, and now Bell has got it, and all the specimens 
are alike, showing little variation from the Mallacoota and eastern Tasmanian 
shells. From Kiener's figure of Cl pyrum Lamarck, I should conclude the speeiefi 
was collected by Peron in eastern or southern Tasmania. 

(691 A) Natica .siiOBKHAAii Pritchord and Gatliff, 1900. 

Naiica shoretwmi Pritchard and Gatliff, Proe. Roy, Soc. Viet., xiii. (n.8.), 
Aug. 1900, p. 131, PL XX., f. 4: Port Phillip, Victoria. A few small shells were 
sorted out of shallow^ water di^edgings in Twofold Bay, N.S.W., along with N. 
subcostata Ten.-Woods (which ranged in size to 13 x 11 mm.), each with the 
operculum, that of the former being as yet undescribed, and is here stated to be 
solid, shelly, smooth, showing a slight prominence following the initial whorling> 
while there is a very obscure sulcus near the edge. This would place the species 
in the genus CoehUs Boltcn, Museum Bolten, 1798, p-. 146, accepting C. aibula 
Bolten as type, the typical Natka Imving the sulcate operculum like that of 
subcostata Ten.-Woods. 

(702) SiNUM PLANULATUM (Recluz, 1843). 

This is referable to Sinum, but the specific name is not acceptable. Sigaretm 
pUmdatiut was published by Recluz in Illustr. Concbyl. (Cbenu), in his Mon. 
Sigaret (p. 21) and figured (PL 3, fig, 4). His specimen came from “He* 
S^chelles, an port MahA^' and he attached to it ‘‘Gualt., Index test., 1742, PL 69, 

P. inferior,'^ as depicting his species. On p. 1 of his Monograph, he bad 
introduced Sigaretus plmatus for the Gualtierian species. Chenu’s lUuatrationi 
appeared piocemeal, and a collation has been prepa^ by Sherbom and Smith, 
and pubUshed in the Proc. Make. Soc. Lond., ix., Mar,, 1911, p. 264 et seq. 
Prom this ifC get the information 
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Sigaretus^ pp. 1-4 Pk. 1-2 in part 6 l^ecd. British Museum 11. 5.1843 

6-8 8-10 10. 8.1843 

0-12 16 7.12.1843 

13-20 22 7 . 3.1844 

21-24 25 apparently 5. 6.1844 

From iliis it would be concluded that the name must be planatun, and if the 
Seychelles shell is different from Gualtierk species, another name must be used 
for ii 

Later in his ‘^Catalogue*' of the species of Sigaretus (Joum. de Conch., 
ii., 1861, p. 163, et seq.) Rccluz records his planiUatm from the Philippines, and 
adds his gualterumtis olim as a synon 3 nn. 

For the species named zonalis by Quoy and Qaimard, Tryon used Fjamarck^s 
Sigaretm laevigatus (Hist. Anim. s. Verted). VoL vi., pt. 2, Apr., 1822, p. 208) 
from the seas of Java, and adds .as synonym Sicamwt (sic) aufttralis Hanley 
(Conchologistk Book of Species, 1840, p. 57, frontispiece plate, f. 3). lu the 
2nd revised edition, Hanley added an Index with nam(\s of authorities and 
localities, and there (p. 163) this name is credited to Gray and South Sea.s is 
given. Shells in the British Museum labelled Hanley” from the I. of 

Luzon, which may be the types, are easily separable from zonalis Q. and G., 

but belong to that group, which differs from tlic plamdatus series, also shown 

from the I. of Luzon. It is interesting to note that Eecluz, the monographer of 
this group, always separated the shells into two seiies, and at first sight this 
aeemed splitting, but upon fuller knowledge it shows great insight, and a de- 
tailed investigation of the anatomy of these two groups would be interesting. 
The radula of the whole series is peculiar, but there are too few specimens in 
the Gwatkin Collection to make any comparison of value. I have, however, a 

few shells sent by Roy Bell with their animals, end I will later report upon their 

radulae. 

Since this was written, Robson has given a short account of the exteimal 
characters of 5'tnam planiUatum (Reclnz) (Proc. Maine. Soc. Loud., xv., 1923, 
p. 268-269), but appears to he ignorant of Quoy and Gaimardk figures of their 
C. aomUs (see post), nor does he quote Recluz’ excellent figures (loc. cit.). 

(702 A) SiNUM ZONAUE (Quoy and Gaimard, 1833). 

Crysptotoma (sic) gonfUin Quoy and Gaimard, Voy. dc TAstroJ., Zool, VoL 
ii., ^833, .p. 221, PI. 66 bis, figs. 1-3: Garden Island, King (Jeorge Sound, W. 
Aust, 

This Adelaidean species has drifted round the corner, occurring in shallow 

water dredgings from Twofold Bay, and being an addition to the X.S.W. List. 

^ ^ 

* 

(703) Sjxum 0MBUJOATUM (Quoy and Gaimard, 1833). 

The more c>ainmon shells give the most trouble and the present. s])ccies is a 
good ittstanoe. Recently a lumping policy has been adopted, but ii revision seems 
peoeeaary* Verco has described a deepwater representative of this species from 
South Au^anslia, and the shells from 60-70 fathoms off Green Cape, N.S.W., are 
d i^ttg njfhable from the shore and shallow water specimens by being deprewed 
and flatter* However, shallow water South Australian shells seem more ^ conical, 
with a mdht mouth and smaller umbilicus than Tasmanian shells, while these 
are much lairger than any of the N,S.W, specimens. There are four names at 
present available^ wsihilicafo, plohoea, and albosatufa, the last najjied being 
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regarded as very distinct The tjT>e locality of umbHieata has not yet been 
fixed, but 1 here designate Tasniaiiiu. uhm* Quoy and Gaiinard collected, and 
where it is a common shelL 

The name pictus can then be used for the South Australian form, and 1 pro- 
pose to differentiate the Peronian forms. However, the generic name must be 
first fixed. In the (.Theck List, Hedley has placed the species under Sintm, which 
is obviously undesirable, as the animal is retractile, while that of Binum, is not; 
moreover, this species is **umbilkata/* whereas Sinum shows the very opposite. 
Pritchard and Oatliff and Verco have used Eunaticina, which is conchologically 
preferable, but the shell features still do not agree. I therefore concluded that a 
new generic name was necessary, but thought examination of the radolae in the 
GwatHn Ccfilection might prove interesting. The species of PoUnioea I examined, 
such as cornea, plHfubcn, melastoma, all showed a rhachidian tooth, with thrH^ 
large practically even cusps. Tlie radula of Einum, as shown by sonaUs, has a 
tricuspid rhachidian, but, while the two side cusps are long, the central cusp is 
short, only about half the length: this is characteristic of Sinum. The radula 
of picia sent by Verco from 8t. Vincentes Gulf, R. Aost., at once showed a 
notable distinction as, though tbe rhachidian might still be termed tricuspid, only 
the central tooth was stron^y developed, the side cusps only showing as minor 
projections near the base. The radula of papilla, the type of Eufuaieina, is 
nearest this, but is recognisable and well differentiated by means of its uniouspid 
rhachidian. I have just indicated the almve differences, but they arc supported 
by the shape of tbe base of the rhachidian tooth, tlie size and shape of tbe 
laterals and marginals. 

Consequently, the necessity of distinguishing the present species generically 
is proven, and I propose the new generic name PropttHiimm, and would name the 
New South Wales suMittoral form Propesinum umbiUcatum minitaoukm, n. subsp., 
as being smaller, with less elevated spire, columella more refiected, umbilical cavity 
narrower, and the deepwater form, from 60-70 fathoms off Qraon Cape, P. (u) 
mimieum, n. subsp., as being still less, more flattened, umbilical cavity wider, etc. 
This might be contrasted with albosuturaf thus P, (alboHuiurum) mmiam. 

(706) Ctpraea akouhtata oomptoki (Gray, 1847). 

(706 A) CJypbaxa angustata pifbrata (Oraj^, 1825), 

Specimens were received in numbeiB, as dead shells, from TeUaburga Island, 
Vic., and a few from Twofold Bay, N.S.W, Confirmation of the data given for 
the name necessitates tbe absolute rejection of angmtata in any sense, y^*vm 
(Trans. Roy, Soc. H. Aust, xlii., 1918, pp. 140-144) has given an excellent review 
of the forms of the species, but be did not discuss the cletcrmination of Ontelin’s 
name. I find that Gmelin’s sole basis of his Cypraea anyustati (Ryst. Nat., Vol. 
i,, pt vL, 1791, p. 8421) was ^^Oualt. test, t. 13 f. QQ^ from unknown habitat. 
Gualtieris %nre does not represent our shell, and it was published in ITtt, long 
before any South Australian shells reached Europe. Its acceptance is appA^tiy 
due to J. £. Gray, who added the locality ^New Holland,” and noted it imd been 
ignored by the French writers, at the same time as he correctly described Offpraaa 
piperita (Zool. Jouftt., U Jan,, 1825, p, 498), also from New Holland, flnmrbp 
(Conch. lUns., 1832, 106, p. 10, f, 24) when he figured pipeHia gaVe New 

South Wales, and at m same time referred anytlteiata (imVak 10 Senth AiMoa. 

Tbe tq^^fle nsme will then be Cypraea piperita Qn»y, 188B. HIdidgn 
(Monogi flen. Cypxaea, Hem. Real Aead. GmL Madrid, 1907, pi fi) nsal (p. 



B7 TOK XBI^ALE, 


257 


264) Gmelin’s Cypru^a mgwita^a for tbo Australian shell, citing Cypraea maci«* 
l^ta Perry (Conchology, 1811, PI, icx,, f. 5) as a synonym. Perry's shell ^bb 
simply Iodised as Eastern seas, the coloration is poor, the size is too big, and 
thero is apparently a prior C. imtcahita (Encyd. Meirop., PL 14) published in 
1810. Gray's compiotU was described from Port Essin^n and, if that locality 
be incorrect, it came from southern Tasmania, and would be applicable to the 
form living there, which has several varietal names, correctly recorded by Verco. 

(709) Ctfiuki ABiocaruCA Verso, 1912. 

Vereo folly discussed the species with its western representative, 

when he varietally proposed the above xmme. Since then the eastern species has 
been trawled in numbers, so that a better idea of its variation can he gauged. 
After examining a large series^ I would allow C, armemoca Veroo sx)ecific rank, 
as it appears more distinct from the eastern he$ita$a (i.e., umbilieata olim) than 
some of the fossil relations from the Muddy Creek beds. The variation used for 
the separation of such fossils as C. eximia Sowerby, C, toxot^^yneha Tate and 
C. gphaerodoma Tate may be due to their receipt from different horizons, or 
even simply individual variation. The recent hssftata varies in size and shape, 
but 1 have not seen one which showed so much altitnde as Vereo^s measurements, 
or with so obscure a ^^snout" for the size, Tate regarded the fossils as scarcely 
referable to Jousseaume’s UmbiMa, founded on the recent umbtUeeBa, but I would 
regard ttie series as closely related, and, further, that they would come into a 
laxger group centring in which Jousseaotne named 2faila, and 1 would use 

Zoila gcncrioally and UmbUia subgenerically for these strange ooldwater umbilL 
cate ^'living" and ^^dead" fossils. In their latest Alterations, Gatlifl and Gabriel 
(Proc. Roy. Soc. Viet, xxxiv. (n.8.), May, 1922, p. 141) have correctly separated 
armewwioa speeideally, but. have used, for the eastern form, Cypruea alba ex Cox 
with a var. hesttato. Cox*s name was only proposed varietally, and in this sense 
was preoccupied in tlK^ earliest illustrated Monograph of Cypraea three times, 
viz., Cypraea spw^ea var, alba Sowerby, Conch. Ulus., 1832 and 1837, p. 6, p. 
iii.; C. turdas var. olha Sow., ibid.; €, lama/rchii var. alba Sow., ib., p. iv. 

(735) TatviA austraus (Lamarck, 1822). 

Introduced as Cypraea auetraUgf I find Lamarck had been anticipated by 
Schroeter (Archiv. Zool. (Wiedeman), iv., pt, i,, 1804, p. 10), and I also note no 
synonyms. Cypraea roeea as sometimes noted as of Dados, cited by Potrez and 
Michaud (Galerie des MoUusques Douai VoL i., Get, 1838, p. 477), where it ap- 
pears as a synonym of C, auettohs Lam., but it is antedaW by Cypraea ro9$a 
Wood (Index Test, SnppL, 1828, p. 9). I am describing as a new species: 

TRivnBDiiA UERCRi;. (Plato xzzv,, f. 16-17). 

Well knows ludor the name Trivia otMlmKe (Lamarek). 

Shell of medinm sine for the genua, month faiify wide, ^>ettnre longer than 
the «pii» and body whorl; apire notieeable aa an otoidete bnmp ovwlaid by the 
spiral body aenlptnre which eonsista of narrow about one-third the width 

of the interapaoea, whi<di are smooth or only sUgfatly transversely sttratebed; a 
smooth patch exists op the l»ok until senile. Twenty-four ribs denticulate the 
outer lip and about sbrteen the inner Kp. Lmgth 14 mm.; Imeadth 9.5 mm.; 
helithi; 6 mm- 

Commim on the littoral of New South Wales. 
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(764-765) Family VOLUTIDAE. 

Roy Bell sent me specimens of the species No. 766 and 761 only, but, as I 
have a few notes on the nomination of the group, I take this opportunity of re- 
cording them, Lamarck wrote in error VohUa onduXaia when describing his 
species from Bass Straits and He Mai*ie, Eastern Tasmania. Bell’s specimens 
from Twofold Bay are consequently typical and F. angasi Brarier is an absolute 
synonym, the wrong form being named, that from Port Lincoln and the Great 
Austrcdian Bight requiring a varietal designation. It may be of interest to note 
that Peron called this species Valuta unduXoaa, and, peculiarly, the same change 
in the ending of the name given by Solander appears in literature, his name be- 
ing given sometimes as fluctit(da^ and at others as fluctuoaa, but in each case no 
description was offered. 

Voluta maculata Swainson (Appendix to Bligh Cot. Shells, 1822, p, 11), re- 
garded as the type of Scaphella by HedJey, must be renamed, as there is a prior 
Valuta maculata Menseben (ZoophyL Gronov., fasc. iv., Index, 1781). 1 propose 
to rename it Scaphella caroli. 

No. 767. — An earlier reference for Valuta magnifica is Shaw (Nat. Miscell., 
xix., 1808, PI. 812), 

No. 769. — Valuta punctata Swainson, 1823, was anticipated by Allan (Trans. 
Roy. Soc. Edinb., viii., 1818, p. 461, ex T. Brown MSS.) for a Nice fossil. This 
recent shell 1 rename Cymbiola complem. 

An extralimital form must also have a name-clmnge, vix., Lgria mitreufformia 
ex VoluXa nUtraeformis Lamarck, a northern Tasmanian and Victorian shdl, as 
Lamarck in his choice had been anticipated by Brocchi in 1814, but fortunately 
there is an excellent alternative in VoltUa mutticoatata Broderip (ZooL Jonm., 
iii., 1827, p. 82) from unknown locality, the excellent figure (PL 3, f. 2) being 
unmistakable. 

(768) Olivella leuoozona A. Adams and Angas, 1864. 

Many specimens were collected in the shallow water dredgings in Twofold Bay, 
and, though showing variation in size and shape, agreed with the types of brasieri 
Angas, which Hedley regarded as a variety. The type locality of leucosana was 
Port Jackson, while branerl was named from Newcastle, and, if these were geo- 
graphical variants, my shells should have been nearer the type series. While 
puxkled, I secured Brarieris copy of his reprints of Angus’s papers and found 
therein the information Jervis Ray, 10 Fathoms, Angas wrong with locality” in 
BrariePs handwriting, the name Newcastle being crossed out Braxier apparently 
also told Whitelegge this, as the latter simply wrote Jervis Bay in his List, but 
without any remarks The species exquisita Angas was not found by Bell, but 
described from Coogee Bay, I find it in shell sand from this place, and it ap- 
pears strictly congeneric with the present species. 

As regards the generic name, OUvella cannot be maintained. This was pro- 
posed for American shells, and Dali has discussed the groups (U.S. OeoL Survey, 
Prof. Paper, No. 69) without mentioning the Austral forms. At right these 
differ from American shells, the name of the type, hipUcata, referring to the 
cdomella, recording an obvious difference. Unfortunately, the Australian aperies, 
though 80 few in number, do not constitute a homogeneous assembly, the small, 
thin, lurieoloured shells, eonehal^eally, being generieaUy separable from larger 
sohd coionred ones* To determine this matter definitely, I handed sperimens to 
my friend, lieut-Cri. Prile, who found such great differences that be recorded 
them (Pjppc. Make. Soc. Lond., xv., 1922, p. 18), making a few remarks, while 
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proposing tbe new genus BelloUva for Angas’s brasieri. Thus the concluaions 
formed by study of geographical factors and shell features are confirmed by this 
radular examination, and the latter in its turn furnishes a clue to the affinities of 
one form, while inviting further research as to the relationship and reason of the 
other. The teeth of brojsieri may be compared with those of Oliva, whereas the 
general features of the radula of nympha are those observal in OUvella. There 
are minor differences, but the obvious distinction is in the fonn of the central 
tooth or rhachidian. In hrimcn this is tricuspid like that of Oliva, while that of 
nympha is niulticuspid, recalling that of the American Oliv^la. OUva has, how- 
ever, no operculum, whereas OliveUa possesses a well-formed operculum, which is 
seen in both hrazieri and nytapha. It is here suggested that OUva has evolved 
from an Olivelloid ancestor, the tricuspid rhachidian being of later origin than 
the multicuspid form, while the loss of the operculum is also due to specialization. 
Then we may regard the present Olivellas as remnants of a lai’ge family, per- 
sisting only on the outskii'ts of the range, and retaining the more primitive 
radula and operculum. We then see in BeUoUva an OUvella, which, retjiining its 
operculum, has developed an OUva radula. As noted above, exquisita, from shell 
characters, may be placed in BeUolUm, but pardiUk A. Ad. and Ang. ~ tritkea 
DucIoh, differs a little in shell oharat^terB, as also in radular features, though 
generally agreeing with BellcUva, and the differences may be indicated by a sub- 
generic name Gemnudiva. However, m/mpha, which Peilc showed to have the 
general radular features of the American OlmUa, is conchologically very different 
from the type of OliveUa, and must be named generieally, the genus CupidoUva 
being proposed for it as type. This species apparently sliows great variation in 
size and shapi*, and my series suggests that Verco'a Olhella soluhiJa may be the 
Adelaidean representative of nympfia, though it was not compared with that 
species. 

(771) Ancilim cinoulata (Sowerby, 1830). (Plate xxxvi.). 

This species apparently is included in Hedley^s Check list from a noi them 
locality, as I colle<‘ted it at Oaioundra, Queenslaiid, and it is not included in Roy 
Bell’s collections. I have been puzzled in the determination of the sericjs sent by 
him, as no fewer than six different forma appear, and Hedley had only ad- 
mitted three. After much trouble I have arrived at somewhat different con- 
clusions from those generally accepted, but I am not satisfied that the truth is 
known regarding these molluscs, Some years ago, I considered the generic name 
to be used for these Austral species and here give my results. In the British 
Museum cases the species are arranged under four genera as follows, Ancilla 
Lamarck, Sandella Gray, Eburna Lamarck and Sparella Gray. To the fonner 
were allotted all the southern Australian species »pch cingtdata Som\, obhnga 
Sow. and audiraUz Sow. I found that the tjpe of AneiUa was a species placed 
under Sparella, and consequently a transference of names was necessary. 1 also 
noted that Amalda hod been proposed prior to Sundklla and must he used. I 
have already recorded this point in connection with tropical Australian molluscs. 
I then cofisulted Fischer’s Manuel, and noted that he had provided Bargs pira 
as a sectional name for A. ows traits Sowerby and A, glanddformis Lamaj*ck, 
Miocene. In order to avoid confusion, I here designate A, australis Sowerby 
as the type of Barys^ra. The Neozdanic series certainly show slight con- 
chological differences from the Australian gntups now under discussion, but at 
present I would advise the use of goner^^ for the Austral species 

commonly ascribed to Awottta, The aheffil are quite eaaily separable by con- 
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chological characters^ and I have examined the Gwatkin Collection of Kadulac, 
now in the British Museum, and iind that the observed differences are continued 
by separative features in that item* I was able to class the radulae in groups 
which agreed with the shell groupings. The complete quotation of the generic 
name Baryspira is Fisclwr, Manuel de GonehyL, fasc. vi., 20 Dec., 1883, p. 600. 
Type (by subs, desig., Ire., 1924) A. amtralis Sow. I now pass on to the con- 
sideration of the determination of the specific names. From New Soutli Wales 
Hedley has recorded only A, cingulata Sow., A, edithue Prit. and Gat., and 
ohlonga Sow. The Victorian Last reads A, linectta Kiener, A, marginata Lam., 
A. oblonga Sow., A. petterdi Tate, and A, edithae P. and G. Tate and May in- 
cluded from Tasmania, A. marginata Lam.^ A. oblonga Sow., and A. petterdi 
Tate. What each has meant by these names 1 cannot exactly determine from 
the British Museum collection and literature. A, edithae seems plain, as there 
are specimens in the British Museum so named, presented by the authors, but I 
did not get this species in the collections sent by Boy Bell, though Hedley has 
recently recorded it from very near this place. A. petterdi Tate, I have identified 
from Tate and May's figure as a species sent from Port Fairy, Vic. A shell 
found washed up on the shore at Port Fairy, Lakes Entrance, and Mallacoota, 
Vic., and dredged in shallow water in Twofold and Disaster Bays, N.S.W'., was 
identical with a series which has been named by Hedley A, marginata var. toe- 
manica Ten.- Woods. These came from Port Phillip, Vic., and I accept this name 
upon this identification. 

The next point was the recognition of AneiUaria ohlonga Sowerby (Spec. 
Conch., Vol. i., pt. i., Nov., 1830, p. 7, figs. 38, 39, on PL 3) from New Holland, 
received from Port Jackson. The very good description and figure quickly deter- 
mined this species as the one of which I had a very narrow form from 16-20 
fathoms, Twofold Bay, but probably as quite different from current acceptance in 
Tasmania and southern Victoria. Pritchard and GaUiff included it on Watson's 
identification of Challenger shells (which I have examined) which are from 
Sydney Harbour, as given at the place quoted, and not Victoria. Tate and May 
cited it as equivalent and prior to A. fueiformis Petterd (Proc. Roy. Soc. Tasm., 
1885 (1886), p. 342), which, according to the description, has little affinity. Sowerby 
definitely stated ^*no carinations on the spire,” while Petterd wrote “spire spirally 
striated above and below the suture.” Verco recorded ohlonga from 100 fathoms 
90 miles west of Eucla, W.A., adding “Mr, Gabriel has sent me two examples 
dredged in Western Port.” As he gives, fide Tate and May, A. fueiformia Pet- 
terd in his synonymy, no certainty can be arrived at in this case even. Upon 
this record Hedley included A. ohlonga Sow. in bis W.A. List, but also included 
A. Unedta Kiener, citing A. monilifera Reeve as a synonym. Kiener’s shell 
closely resembles Sowerb^s ohlonga, and apparently came from Western Aus- 
tralia, whence many specimens are in the AustraUau Museum. In the British 
Museum, I accepted Reeve's types of his A. momUfera from Swan River as a dis- 
tinct species from Sowerby's A. ohlonga, and, as Kieneris name A. lineata had 
been used previously by Perry (Conchology, 1811, PI, xxxi.), Reeve's name may 
be used. Sowerby's species A. oblonga should be crossed off the W. A. Uat, as 
I regard it as the eastern representative of Reeve's species only. Verco's heach- 
portofiris appears to be a deepwater form of petierdi, while Hedley's A. coceinea 
is a deepwater shell from Western Australian waters very different from any 
other species. These resolve themselves thus: A. taemaniea Ten*-Woods, a form 
which seems constantly separable from A, marginata Lamarck and apparently 
frequents very shallow water, as dead shells appear on the beaches and were sent 
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from the Victorian localities as picked up on shore, well as from Twofold Bay, 
where specimens were also found in the shallowest dredgings, 5-10 fathoms, and 
Disaater Bay in 10-20 fathoms, AnciUa fusiformis Petterd (Plat(* xxxvi., f. 10) 
appears to be the name of the commonest form in the dredgings, occurring in 10- 
20 fathoms off Gabo Island, and in Disaster and Twofold Bays in the same 
depths, while one live and some dead ones occurred in tlie deepwater dredgings 
50-70 fathoms off Green Cape, N,S.W., together witli a fragment of a more 
heavily sieulptured spire. A peculiarly elongate form (Plate xxxvi., f. 9) was 
dredged in 18 fathoms off Merimbula, and this agrees with the Challenger shell 
from Station 163 B (Port Jackson 30-35 F.), recorded by Watson as A. obhnga 
Sow. This I am not describing as a new species, though I find the Muddy Creek 
fossils in the British Museum named AncUla papiUctta Tate are very like the shell 
1 have determined as fusiformis, but differ a little in shape. The differt^nce be- 
tween the two recent forms above recognised is much more marked than between 
the recent and fossil forms from practically the same locality, as this species 
(fusiformis) apparently occurs also in Bass Straits j I have received it in a 
single dredging of 12 fathoms depth off Gabo Maud, Vic. I here name the 
Merimbula shell figured (Plate xxxvi., fig. 9) Boiryspira fusifornds gaza, n. subsp. 
In looking up these species in the Monographs .1 noted ^M;ve’s remark; “Mr. 
Cuming never met with the genus in all his dredgings, except in the form of a 
single small species at the Philippine Islands.” In the present iastance these 
animals occur in very many dredgings, but never numerously, and often dead. 
Apparently they are generally buried in the sand as tliis is tlicir custom when the 
dredge passes over, and they may feed at stated intervals. Upon recomparison, 
the deepwater shells above mentioned approximate more nearly to the fossils than 
the shallow water ones do. 

More study of more material has suggested the separation of the Australian 
species subgenerieally as Aheospira Cossmann (Essais de Paleoconch, comp., 
3rd livr., 1899, p. 92) which has the fossil A. papitlata Tate, as type, including 
therein the smooth species, such as margtiuxta Lam. These appear to inter- 
grade, though both are represented in the Muddy Creek and Table Cape fossil 
series, with many so-called spiecies, which must be studied in conjunction with 
these recent forms. 

(774-800) Family MARGINELUDAE. 

As usual, many species of this family turned up, about twenty-five species 
having been already separated. These were submitted to my friend Mr. J. R. 
Le B. Tomlin, and I had hoped to have included liere a rearrangement of the 
Austral species into groups, so that someone, save a MargiiMilla specialist, might 
attempt to determine the species without considering *every Margtnellid name. In 
the meanwhile, I can add to the N.S.W. List five species: 

MarginzUa Ten.-Woods, Papers Proc. Boy. Soc. Tasm., 1875 (21 

Mar., 1876), p. 28: Long Bay, Tasmania. This was found Imlow dead low-water 
marie at Twofold Bay, N.S.W., associated with M. mmearia Lam., while from 60-70 
fathoms off Green Cape were sorted: 

Mgrginella dmtiena May, Papers Pros. Boy. Soc. Tasm., 1910, p. 384, PL 
adil, f. 6: 100 F. off Cape Mlar, Tasmania. 

MargimUa gabrMi May, ib., p. 386, PL xiii, f. 9: Same loc. 

MargimeUa gatUffi May^ ib., p. 385, PL xiiii, f. 8: 40 F. off Sebouten T., Tas. 
Margimlta eadueoeincta Mky, ib., 1916 {34 Feb., 1916), p. 88, PL ii., f. 11: 

40 F, off thouin Bay* 
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(802) CANCEr.LARiA AUSTRALIS Sowcrby, 1832. 

The name driven in the synonymy, CanoeUaria und/uiata Sowerby, must be 
used, as May has already point (‘d out {Jllustr. Index Taam, Shells, 1923, Ap- 
pendix, Ref. to PL xxxiv., No. 1), Sowerby V name was given to a Tasmanian 
shell, but tlie Sydney form does not appear to differ mncii' from the specimens so 
for studied. 

1 hope to review the spetde^ of this family admitted in the southern Aus- 
tralian fauna, but in the mean w Idle No. 806 must be removed from Admete bark 
to (Jancellaria sensu lato, and it must bo given specific rank, as quite distinct 
from the fossil wtcra; the small spe<nmens, compared by Ilcdley with the type of 
rmcra^ may not be conspeeiflc with the type of scohma, and 1 do not regard them 
as conspeeific witli the fossil wu?ra, but very close to exigua Smith, which would 
be placed next to stricia Hedley, and arranged alongside some of the small fossils 
such as micra. 


(813 A) Tkrkbra USTITLATA Deshayes, 1867. 

Terehra usiulata Deshayts, Joum, de Conch., 1857 (July), p. 97, PL iii., 
f.. 12; Yan Diernen'fe Land. Mus. Cuming. 

From Twofold Bay four species of Terebra were dredged in varying depths, 
but a single dredging in 10-20 fathoms in Disaster Bay brought up a hundred 
specimens of a differt^nt species, which has been determined as above and w^hich 
is an addition to the New South VYales fauna. Later, an odd dead shell was 
found in Twofold Bay dredgings, so that it does reach that bay. 

Tlic species has been placed by May, following Hedley, under the genus Bupli- 
caria Dali (Nautilus, 21, Mar., 1008, |)p. 124, 126), provided for Terebra duplicata 
].^m. Dali later noted that llaOnesque had long previously proposed DupUoaria 
(Atlantic Journal, No. 5, 1833, p. 165) for a different object, so amended his 
name to Diplomeriza (Nautilus, 33, July, 1919, p. 32). Bartseh has recently 
shown (Nautilus, 37, 1923, pp. fiO-64) that some of the so-called Diplomeriza 
have two folds on the columella, and has proposed to separate these under Hind’s 
name Myn^Ua, introducing My^rellinm for the species confused with LamareVs 
duplicata^ which he distinguished as MyureUa {MywreVisca) dfn^pliccdoides (p. 64) 
from Ceylon. 

Bartseh has written Considerable time was required running down references 
to names and verifying type designations. To save future students of this tadfe 
a chronologically arranged list of names supplying this information is here ap- 
pended.” Such a statement would suggest accuracy which is belied by the pub- 
lished conclusions. Thus Dali wrote Acuniinia and Oxymefi$, but Bartseh quotes 
Acuminea and Oxomeris, and on p, 63 he named, as type of his new subgenus 
MgurelUscOf *^Terebra iMyurelUaca) duplicators Bartseh described below” but 
on the next page {MymeUisca) ^htplieotoidd^^ is described. Probably 

also this new ( f) species has been named previously, as there are several synonyms. 
Again^ Bartseh cites names as of Lamarck which had been describ^ before 
Lamardc's time: this is confusing, but when he writes that the type of 3fiW<rnia 
Doll isi *^Terehra wiieidata Lamarck” and there is no such species, it Sf|eme un- 
necessary to continue this note, and simply to ignore Barts<ih’s Key, and make 
an indep<mdent review. This is not my purpose, but, in order to stabilise some 
Austifatian forms, I .propose to separate the species grouped roun^ mtniaia 
Deshayes as a new ^us Pervicaeia, using that well-known species as type, There 
is only the basal twist of the columella to represent a f 61d« 

The Jipecies bremeri Angas was represented at Twofold Bay by a longpM? 
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narrower form which varied from almost ermooth to well ribbed (Plate xxxvi., f* 
6-7), and would fall, according to Bartsch’a Key, under IlastulUf whereas the 
species has been suggested to be a variety only of T, lancei^ta Linn6, the type of 
Acuminia Dali (Nautilus, 21, Mar,, 1908, pp. 124-125), which name may lx? used 
generically for the Austral species* I note Terebra lep'tospira Tate (Trans* Roy. 
Soe. S. Aust., 1888, p. 163, PI. viii., f. 15a, b) from Muddy Creek appears very 
close to A* brc^ieri Angas, while T&rehra suhspeetahilis Tate (loe. cit., p. 162, 
PL ix., f. 11) seems closely related to P, ustukUa Deshayes. Comparisons should 
be made. 


(813 B) PiaBVjcAou ashecla, n-sp* (Plate xxxvL, f. 16). 

Shell elongately subulate, rather thin, glossy, last whorl about one-third the 
length of the shell, mouth oval, canal short and open. Colour pinkish-white with 
fulvous spots below suture and daricer fulvous on basal part of last whorl: some- 
times suffused with fulvous throughout. Apical whorls two, smooth; adult whorls 
ten, sutures impressed, longitudinally ribbed, the ribs being interrupted by a 
smooth concave depression, sinuous and eighteen in number on the penultimate 
whorl : on the last whorl the ribs are prominent on the periphery, continuing, but 
fading, on the base which is rounded. The mouth has the outer lip thin, sinuate 
through the lock of sculpture below the suture, the columella straight, anteriorly 
a little bent but showing no folds. Length of type 28 mm., breadth 9 mm. 

Dredged in Twofold Bay, N.S.W., in from 10-25 fathoms. 

Superficially resembles P. ustulata (Deshayes), but 1 have seen no other 
Australian Terebrid that can be compared. 

(823) Conus HAcrijOsirs Sowerby, 1859. 

A perplexing complex is here exposed, as Boy Bell sent a fine Jot of so-eaJIed 
anemone from Port Faiiy, Yic., where 1 have since collected it. Previously he 
had sent a similar species from Lord Howe Island and later sent a few specimens 
from Twofold Bay, N,S.W. I have collected specimens at Long lieef, near Manly, 
but these all differed notably and suggest to me a distinct sj>ecies, tlioiigh Hedley 
has only allowed them varietal rank. In any case the name to be used must be 
revised, and I find that Conm maculosus Sowerby dates from the Conchological 
Illustration, PL 3 and 3 *, published 29 Mar., 1833, where it is said to have come 
from the Island of Capul in the Philippines, and the figures are not like either 
the Port Fairy or Sydney shells. It is needless to pursue this item further, as 
the name is preoccupied by Bolten (Mus, Boltcn, pi. ii., 1798). The next name 
cited by Hedley, via., C. jukem Reeve (Conch. Icon,^ VoL i., Apr., 1848, ('onus 
suppL PL 2, f. 278) though localised as from North Australia is undoubtedly the 
Sydney shell, and would be available were it not that Sowerby had figured (Con- 
ohological Illustrations, pt. 66, 30 Apr., 1834, %. 79) a shell (the figure num- 
bered 70 in error) which is easily recognisable as the same species. In the Lists 
issued with the plates, Sowerby named this Conus papilUferus, and the name 
would have been lost, save that in the Catalogue issued when the Monograph wa* 
completed, he had noted that this name had been given, as he there concluded the 
figured shell was macidosuff test, jun. In 1859, at the place cited by 
Hedley, Sowerby used the name macukkus for his previously named maculosus, 
whether intentionally or not is unknown*. The majority of the spe<nmens from 
Botany Bay to Port Stephens in the Australian Museum are typically C, papilU^ 
M thete is one «et presented by Miss L. Parkes from Middle Harbour, 
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which are like the Twofold Bay shells. These agree with the Port Fairy series 
in general appearance and have lower spires and are smoother than the typical 
anemone Lamarck. Since Hedley wrote his account of this species, the Aus- 
tralian Museum has received specimens from Kangaroo Island, which agree most 
exactly with Kiener’s figure (Coquilles Vivants, Conus PI. 46, fig. 3) of Lamarck^s 
shell. This leaves the name Conus novaehoUandicke A. Adams for the Western 
Australian shell, as Monte Bello Island specimens agree very closely in shape 
and sculpture with the figures in Thes, Conch., sp. 268, £. 298-299. 

May has figured (Ulus. Index Tasm. Shells, 1923, PI. xxxiv., f. 16), under the 
name Conus anemone as ^'common all round the coast,” a shell which does not 
agree exactly with typical anemone and which may bear Tenison- Woodses name of 
carmeli (Proc. Eoy. Soe. Tasm., 1876 (1877), p. 134: North Coast Tasm.) given 
to a coronate variety. 

Brazier named Contis remo (These Proc., xxiii., 1898, p. 271) from San 
Eemo, Vic., and Conus flindersi (loc. cit., xxii., 1897, p. 780) from Flinders, 
Vic., which Pritchard and Gatliff declare to be synonyms of this species, the latter 
being described as coronate and therefore like carmeU^ the former being a deeply 
sulcated variation approaching typical anemone, 

(886 B) Telkcmthilus koyanus, msp. (Plate xxxiv., figs. 6-7). 

This genus was proposed by Harris (Cat. Tert. Moll. Brit. Mus., Part 1. 

(Austral Tert. Moll.), (publd. ante 25 Mar.) 1897, p. 64) for the fossil species, 

named by Tenison- Woods, Daphneila ffracUlima (Papers Proc. Roy. Soc. Tasm., 
1876 (27 Feb., 1877), p. 106) from Table Cape, Tasmania. This was figured by 
Ten.-Woods (These Proc., iii., pt. 3, 1878 (1879), p. 226, PI. xx., f. 10) and ^so 
by Harris (loc, cit., PI. iii., figs. 12c, d). I picked out two dead shells inhabited 
by hermit-crabs, which attracted by their strange facies, ^'Conomitroid without 
any plaits.” These are smaller than the fossil shells, but are obviously the re- 
cent representatives, in which the longitudinal ribbing is more pronounced and 
the spirals are more depressed, while they are less regular. 

The apical whorls are minutely punctate (f. 7) as shown in Harrises figure, 
and the succeeding whorls are obsoletely longitudinally ribbed and transversely 
scratched, a couple of transverse ridges being more prominent below the suture, 
which is slightly canaliculate; the aperture is longer than the spire. Length 16 
mm.; breadth 6.6 nun. 

Dredged in 10-25 fathoms in Twofold Bay, N.S.W. 

This is the most^interesting species found by Roy Bell, and, until the animal 
is examined, its classification must remain obscure. As noted above, the only 
specimens I have seen were <lead, but this may be the same thing as recorded 
by Gatliff and Gabriel from Bass Straits as Daphnohela sp., in which case live 
specimens may soon turn up. 

The genus Tehochilus was subordinated by Cossmann, who was followed by 
Tate, to Daphnohela, a genus proposed for a Bartonian Eocene fossil, which 
seems to have no relationship. Hedley recently proposed to use Teleoehilm for 
a different series of shells, about which I will write later. Teleoehdlm is here 
placed at the end of the family Turrtdae. 

(886) Fasciotjuiu AusriuiiASU (Perry, 1811). 

This is a difficult species. Hedley has allowed three varieties, typical,, haheri 
and cofhMla. A series from Port Fairy, Vic,, is of the smooth typical form, 
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and shows no variation, while a lot from Twofold and Disaster Bays, N-S.W., 
are all larger and coronata, but with these from Disaster Bay came a specimen 
quite different, and which I thought might be hakeri^ but it does not agree 
exactly with shells sent to the British Museum by the authors as that form. I 
have since more carefully examined these series and give my conclusions as a 
basis for future work. 

All the shells from Twofold and Disaster Bays were dredged in from 10-20 
fathoms of water. No shore shells were sent, and the previous records of this 
species from New South Wales also refer to dredged specimens. All these are 
coronata save the haketi specimen. From Lakes Entrance, Vie., a few dead shells 
were sent which prove to be also coronata. From Port Fairy many shells were 
sent, all .secured living about low water mark and these are all obviously different, 
being non-coronate. In the British Museum, Tasmanian shells are shown as 
coronate, Soutli Australian shells as non-coronate. Verco has stated that both 
coronate and non-coronate forms occur in South Australian waters, but as he 
did not discriminate between shore shells and dredged specimens, it may be that 
the former were like the Port Fairy shore shells, non-coronate* while all the 
coronate forms were dredged. Investigation of the subject from the point of 
view here presented is suggested. It should be noted that Lamarck^s coron(Ua, 
from Kiener^s figure, is like the dredged New South Wales specimens, but is 
more like the Tasmanian shells, and while Perry’s figure of australasia agrees 
fairly with the Port Fairy shore shells. Perry’s localities read “A native of New 
Holland and Van Diemen’s Land” while Lamarck recorded ^^pr^s des iles King et 
dea Kanguroos/’ I suggest a reconsideration of the forms should be undertaken 
in connection with the radular characters. Typical Faseiolaria is the North 
American tuUpa, conchologically dissimilar from the present species. More like 
the Australian coronata is the tropical trapcffitm, for which Fischer proposed 
the sectional name Pteuroploea. 

Over twenty years ago, Verco gave figures of the radulae of South Australian 
Fusoid shells, and recently Claude Torr figured the radulae of Faseiolaria austruh 
hsia and fmiformis from South Australian material. These figures do not agree 
exactly with radulae in the Qwatkin Collection from! Victoria and Tasmania, nor 
with specimens from the present collection. There is no series of such prepara- 
tions to determine the variation and decide whether it be individual or geo- 
graphic. All the Australian radulae agree in showing fewer cusps on the laterals 
than the typical Faseiolaria or PfettfopJoca. As there is so little difference in the 
radulae seen in this group, that of true Fminus being almost as little differen- 
tiated from typical Faseiolaria as the Australian species are, 1 am collecting in- 
formation as to other species and hope to report i» pay next essay. 1 have also 
noted that there is a fossil Faseiolaria deiApienSf a fom not unlike hakerif show- 
ing the plications very obscurely, so much so that the specimens here have been 
more than once variously determined. 

My friend, Mr. J. B. Le B, Tomlin, has drawn my attention to a monograph 
of the genus Faseiolaria by Strebel in Jahrb. Hamburg Wissensch. Anstalten, 
xxviii., 1910, 2 Beiheft, (1911), pp. 1-68, Pis. i.-xv. Although Strebel apparently 
collected all the spooimena he could find, there k nothing like the so-called bakeri 
in hk series, nor does he figure a shell like the Port Fairy australasia* 

Mr. Hedley has told me that apparently many of Perry's Australian shells 
came from Patterson (hence Voluta pat$srsonia)f and that Patterson once lived 
at Dalrymple in northern Tasmania. This lo^ty would agree with Perry’s 
aastrahsia and also hk Pyrula undulata (see post, 891 A), as I find that the 
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Port Fairy shore shells are praeiically insepai’able from King Island and northern 
Tasmanian shore shells. 

South Aufrtralian shore shells of coronata are not exactly like the Tasmanian 
forms, and are unlike the smoiith Fort Fairy amtralasid. 


(888) Verookklla maxima (Tryon, 1881). 

A fine series * of this lovely shell from Twofold Bay and off Green Cape, 
N.S.W., showed it to bo the Australian representative of the Neozelanfc dilataia, 
and consequently suggested the invalidity of the record of maxima from New 
Zealand. I investigated this matter as far as the material hei‘e available per- 
mitted, and then Hedley recorded results from recognition of the same fat^ts in 
New Zealand. In the N.Z. Journ. Bci. and Techn., iii., Feb., 1920, p. 54, he 
stated that SuteFs maxima was the true dilatata, and that the species Hater had 
described under the name dilatata should be called adtiata Philippi {Abbil. 
Beschr., iL, 1845, p. 21, PI. ii., %. 7). On p. 170 (Sept., 1920), he gave photo- 
graphs of the species, but, unfortunately, the names in connection were trans- 
posed, but the correction was made on p. 222. The series here had previously 
enabled me to reemgnise the true dilatata, but 1 had concluded that the false 
dilatata was merely a shallower water form of the same species, being not so 
acutely angled, with a shorter spire and shorter canal. Verco has synonymised 
with dilatata, tasmameneis Adams and Angas, maxima Tryon, and oligostira Tate. 
Hedley, in the note quoted, stated that dilatata did not extend to South Aus- 
tralia, the species there being oUgontira Tate. 

Two entirely different molluscs appear to be here confused m Tate’s 
oUgoHtira is not angled like dilatata and mdsvimaf yet Verco has recorded, under 
the name dilatata, from the Great Australian Bight, speciraons **with marked 
angulation, valid sharp transverse coronating tuberclea” which suggests to me a 
form of maxima. The series of marima I have studied vary in size from 20 mm. 
to 250 nun., and came from depths varying from 16 to 70 fathoms, yot all are 
quite constant. 

Hedley inadvertently placed VereoneUa in the family Fosciolariidae, as the 
radula and animal charfiuiters separate it quite widely from the Fusinoid series. 

(889) Fusmus novajohollandiab (Reeve, 1848). (Plate xxxiv.,. f. 9.) 

Two very large specimens trawled in about 50 fathoms off Green Cape were 
typical, save that the inner lip was enamelled into a distinct ridge separated 
from the body-whorl and showing a small but distinct posterior canal. Both 
measured 226 mm, in length (one was broader, and the apex and canal were 
both slightly broken), and dead, so that alive it must have l^en larger. On the 
last three whorls of both the longitudinals were very weak, almost missing, and 
the whorls were all regularly rounded. 

Many specimens were found with the animal in, on the shore at Disaster 
Bay, recently washed up, and many were dredged up to 20 fathoms in both this 
and Twofold Bay, The largest of these shallow water shells measured 180 mm, 
in length and none had the inner lip thickened, but the larger ones showed the 
thickening beginning anteriorly, This series showed variation in the longi- 
tudinals, some having these well marked almost throughout, others practiea^y 
showing n^e throughout, but every one had regularly round^ wborU. 

This suggests the reconsideration of Verco’s record of this spwes friwn the 
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Groat Australian Bight, as he states of hi» eatampie: ‘‘67 mm. long . , . . 
shoulder is rntylian and shaiply angled with nine plieifom ajrial rilis.'* 

Mr. Hedley has suggested that tho large deepwater fehells deserve a varietal 
name, and from examination of the series in the Australian Museum, which all 
agree with ray specimens, 1 propose to name thia Coins no'oaehollandiae grandi- 
cuius f n. subsp. 

The generic name Colus was published by Humphrey (Museum Calonnianmn, 
1797, p. 34), the Linnean Mur ex colus being the type by tautonymy. 

The legitimacy of Humphrey’s names cannot be denied, by whatever rules 
we abide, as they are published as genera by a binomial author with a biblio- 
graphical reference. Anonymity is no bar to usage, and Humphrey’s names were 
used for many years until quite recently. 

(891) FijsixtTS WAiTEi (Hedley, 1903). 

A single specimen was forwarded from BO 77 O fathoms off Green Cape^ 
N.S.W., but it was obviously not a Fusinus, as it was atHrompanied by typical 
Pusinoid ahelb, determined os F. novaehoUandiae Reeve, and showed more re- 
lationship with Verconella tnaxima (Tryon), but still representing quite a dis- 
tinct group. Ab, at the same time as he proposed this as a species of Fusus, 
Hedley discussed Verconella under a different generic name, 1 can ^ee little 
objection to my introducing the new generic name Bcryhma, with Medley’s 
Bpecies Fm^m« waitei as type. My specimen contained a hermit crab, but Mr. J, 
E. lie B. Tomlin has showed me a smaller specimen from Bass Straits (off Vic- 
toria), namtHl waitei. It shoWs the operculum, which agrees with that of 
Verconella^ and differs from that of Fusinus, and apparently was dredged in 
fairly deep water, as it is rather thin and pure wliite, covered with a thin silky 
periostracum, and bolder scidpiure than my shell. 1 have concluded, from pro- 
longed study, that this is merely a deeper water representative of the shell 
described by Adams and Angas as Fmus tasnumiensvs (Proc. Zool. Soc. I^ond., 
1863 (1864), p. 424, PI. xxxvii., %. 1) from Tasmania. The type is in the 
British Museum and agrees very closely with Medley’s species, save that it is 
shorter in the spire and has n shorter caiial. Alongside were placed specimens 
which seemed conspecifk, but which were labelled ^*grandh Gray” and ‘‘Ttis- 
mania ” This meant they were from unknown locality, but had been dotenuined 
by Smith from comparison as grandts Gray, and that he had seen sp(?eimens 
from Taamania. I was fortunate in tracing the Tasmanian shell sent by Roland 
Gunn, and still more so in finding, in a drawer of duplicates, a shell will] a 
paper inside stating ‘*Thi& is the typo of Fmua grfi^ia Gray” in Smith’s hand- 
writing. Inside the mouth of tlie aliell in Gray’s handwriting is the identification 
‘‘F, grandis Grny^ CoIL” The photograph, natural size, I had at once taken 
shows that this species is certainly tasmaniemis and differs from waitei only in 
the shorter spire and oanal. Otherwise the photo of grandis (Plate xxxv., f. 10 ) 
agrees in detail with my specimen of waitei as to breadth and ornamentation. 
F» 8 ««r grandis was described by Gray (ZooL Beechey’s Voyage, (after June), 1839, 
p, 126) from unknown locality, and does not seem to have been used since, save 
in the cases in the British Museum. 

1 find that Mr, Hedley has recognised the affinity of his species with the 
Verconellids, beautiful specimens recently acquired being labelled in the Aus- 
tralian Museum, Vercondh leditet The specimens from deeper water, say 70 
fathoms, agree with the type, which Was secured at a depth of 79-80 fathoms, 
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while shells from less depths, say 40-50 fathoms, agree l>ett6r with my shell, that 
is, they are broader, with a slightly shorter spire and eanal, more solid, sculpture 
less pronounced and are tinged with colour of a yellowish tone. These are quite 
comparable with both grandis and waitei, and strongly support my conclusions 
recorded above^ 


(891 A) Propefi'sub pvRULATns (Reeve, 1847). 

When Hedley reviewed Perry’s Conchology (These Proc*, 1902, p. 24 et seq.) 
he recorded (p. 27) ^^Fyrula und^ulaimf Perry (PL liv., f. 1), is pyndatua, 

Reeve, 1847/’ 

Pritchard and Gatliff, under the latter name, had lumped Fuam usttdatus 
Reeve, writing “Making the same variation allowances as have been found neces* 
sary in the ease of many of our other species, we find that we cannot do other- 
wise than regard F, Reeve, as but a variation of F. pyrulaiiLs, Reeve, 

and F. legrandiy T. Woods, must also be included in the synonymy.’’ 

Verco had previously recorded F. pyrtdatus Reeve as dredged in about 15 
fathoms in South Australian waters, and F. usttdatus Reeve as from three beaches 
and also dredged, small, in 19-24 fathoms, Tate and May later recorded F. 
pyrulatm Reeve from Circular Head, common, and F. mtulatua Reeve, of which 
they regarded F. legrandi Ten.- Woods as a synonym, from N. Coast and E. 
Coast of Tasmania. Pritchard and Gatliff admitted Hedley’s recognition of 
Perry’s name. Hedley does not quote either from Western Australia, nor have 
I seen it recorded from New South Wales. 

Shore shells sent by Roy Bell from Port Fairy, Vic., were determined as 
F. ustulatm Reeve from the type specimens, but these appeared distinct from 
F. pyrulatus Reeve, as shovm by the types. Later, Bell dredged specimens from 
10-20 fathoms in Disaster Bay, N.S.W., and later some young ones in Twofold 
Bay, about the latter depth, These obviously differed from the Port Fairy ones, 
and agreed with the types of jyyrulatm Reeve. I then referred to Perry’s Con- 
choiogy, and found that his Pyrula undulata (PL liv., No. 1) was exactly like the 
Port Fairy shells, and was not the New South Wales form. The differences in 
tlie types and in my shells are clear, the dredged shell being larger and thinner 
and having a longer bent canal. The radula has been recorded as Fusoid, so I 
propose for the species Fmm pyrulatus Reeve, the new generic name Props* 
fusus, as the sbeH-characters are unlike those of the true Fmam, i.e., Fusi/nus == 
Colus, 


(904) Microvoluta au8!i»ams Angas, 1877. 

A common shell in shallow water dredgings appeared in two colour varia^ 
tions, one dark red-brown monochrome, the other pale fawn with brown sig- 
jsag streaks. A third distinct form had a longer spire and stronger sculpture, 
thouj^ similarly coloured to the latter. This was dredged in the deeper shallow 
water of Twofold Bay, say from 15-26 fathoms, and dead sbeUs in the 60-70 
fathoms, off Green Cape. 

Hedley and May (Rec. Austr. Mus., viL, 11 Sep., 1908, p. 120, PI. xxiu., 
figs. 20, 21) named as a new species, from 100 fathoms, 7 miles east of Cape 
Pillar, Tasmania, MtorotroJula purpursostoma, “Distinguished by lack of ecdour, 
feebler plaits, smaller size and less breadth. Two specimens, one 6 x 3 mm., 
the other 8 x 3.6 mm/' They added “The characters seem to us to incline to the 
Mitridae rather than to the Volutidae." The majority of the monoebrome 
specimens wotild answer to this as regards shape and rise, etc., and probahJy the 
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Tasfmaruan speeizn<?ns wei^e dead and were pallid deeper water shells. From 
shell-characters, I a^eed with Hedley’s reference to the Mitridae, and could not 
understand the reference to the Volutidae. The only fear I had in connection 
with the new species I am describing, is, that it might have been described as a 
species of Mitra, As all the specimens of the common form were live shells, I 
handed some to my friend, Lt.-Col. Peile, for radular examination. There is no 
operculum, but the radula turns out to be typically Volutoid, practically a minia- 
ture of that of Scaphelia undulata, which was examined at the same time. 

Smith described a Mitra miranda (Proc. Zool. Soc. Lond., 1891) from 
Challenger Station 164 H, which, from the description and figure, is a Mlcrovo- 
luiaf but is not my new species. I have examined the figures and descriptions 
of the Muddy Creek but cannot recognise anything like this species, but 

some of these figures suggest Microvohttay and actual comparison is necessar>% 

(904 A) MiCROvmUTA HOYANA, n.8p. (Plate xxxv., f. 13.) 

A deeper water relation of M. attstralis, differing in the longer spire and 
complex sculpture. 

Shell small, solid, shining, fusiform, spire a little attenuate, longer than 
aperture, outer lip sinuate, contracted anteriorly. Colour pale fawn with un- 
dulating zigzag streaks of pale red, and scattered darker red spots arranged 
linearly, and a paler zone marking the periphery. The apical whorls are un- 
sculptured, one and a half in number, but can seance;ly be said to be papillary, as 
in the typo. The sculpture consists of curved, longitudinal, ill-defined ribs with 
shallow grooves between, about twenty-four on the penultimate whorl, and more 
on the last whorl, becoming obsolete and crowded towards the outer lip : they are 
less clearly differentiated on the earlier whorls, only showing as impressed lines 
on first whorl succeeding apical one and a half. All the whorls are cotnpletely 
crossed by thin incising lines almost as irregularly spaced as the longitudinals, 
about seven on penultimate whorl, those succeeding suture closer together, more 
separated towards base, about twenty-four lines on last whorl. There are about 
six and a half sculptured whorls, convex, with sutures distinct. Outer lip thin 
and Binuoua, but solid, a shallow depression posteriorly, succeeded by a forward 
curve below the middle and sharply retracting anteriorly into a 8haJl<»w spout. 
There ore four well marked plications, regularly transverse, the first and third 
prominent, the second more so, and the fourth least and anteriorly sloping. 
Length of type 9.5 mm. ; breadth 4 mm. ; length of aperture 4.5 mm. 

Dredged in the deeper water in Twofold Bay, N.S.W., 20-25 fathoms, and 
also in 50-70 fathoms off Green Cape, N.S.W*. 

Compared with numerous specimens of M, australia Angas from 5-15 fathoms 
in Twofold Bay, the coloration Is similar, but the aperture in the type species 
is equal to the spire, which is a little compressed, the whorls less convex, sutures 
only impressed; the plications in the shallow water form are less marked, fourth 
obsolete, the outer lip almost straight, no posterior depression, and the anterior 
contraction not so pronounced. The genotype shows no sculpture, but really there 
is a couple of incised lines just below the suture, and in the earlier whorls faint 
indications of the lines longitudinally can be traced. 

(964 B) PJBOUiiATOR wmoomSf n. gen. et ap, (Plate xxxiv., f. 5.) 

A close ally of Imhricaria porphyria Veroo, and probably the Peronian re- 
presentative of that species, differing in the higher spire and stronger sculpture. 
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May (lUustr. Index Tasiw, Shells, 1023, PL xxxviL, %. 23) » under Verco's name, 
has figured a species very similar to, if' not tlw^ same as mine. Verco^s detailed 
description agrees generally as regards shape and form. Shell ovate, spire short, 
aperture long and linear, more than twice (the length of the spire. First two 
whorls smooth and rounded; rest sculptured with longitudinal ribs, of which 
twenty-three can be counted on tlie penultimate whorl, a transverse sculpture of 
closely-packed incised lines being obsen^ed betwetm the ribs; the ^ome sculpture 
is seen on the last whorl, but the transverse sculpture becomes obsolete below 
the periphery, while the ribs also become weaker as they approach the anterior 
canal, where tlie transverse sculpture l>ecomeb more prominent again. Coloration 
pinkish-white with orange spots below the suture and below the periphery, the 
intervening space being marked witli yellow arrow-head markings. Length 11 
mm.; breadth 6 mm. 

Dredged in Twofold Bay, 15-25 fathoms; and also in Disaster Bay, N.S.W., 
10-20 F. , 

(910 A) BADULPHtrs hotanus, n. gen. et sp. (Plate xxxiv., f. 8.) 

Nearest Oyllme lactea Angas, but difiEerent at sight in sculpture and colour. 

Shell small, buccinoid in shape, aperitif about as long as spire, aperture 
oval, open, canal shallow, spire narrowly triangular. Coloration pinkish-fulvous, 
rather regularly spotted with white, the sjmts most noticeable on the last whorl. 
Apical whorls two, mamillate, smooth ; adult whorls six, sculptured on the earlier 
whorls with longitudinal ribs, faintly at first, then strengthening to the ante- 
penultimate whorl, where they decrease at tlie suture and develop into nodules 
peripherally; on the last whorl the sculpture appears* to consist of a peripheral 
row of nodules extending a little anteriorly, succeeded by eight transverse lines; 
a shoulder shows only gi'owth lines, but on the earlier whorls a few transverse 
lines may be observed. The inner lip is concave, appreased on the columella 
anteriorly and showing about eight transverse w'rinkles; the outer lip is white, 
sharp edged but thickened interiorly, a few WTinkles anteriorly only, sinuate a 
little past the middle and advancing posteriorly. Opemtlum leaf -shaped. Length 
15 mm. ; breadth 7 mmi 

Dredged in 15-25 fathoms in Twofold Bay, N.S.AV., also in Difiaster Bay, 
10-20 fat-homa. 


(929) Nabsarius remigranosus (Dunker, 1840). 

Dunker described this under the genus Bmeinum, and previously Wood (In- 
dex Testae., 1828, Suppl, p. 11) had proposed the same name, so that Dunker’s 
name must be rejected. The next name seems to be niffeUa Reeve (accepted by 
Hedley for a variety). This species was common in the shallow water dredgings, 
varying appreciably, and the form named taamariana Crosse and Fischer was 
plentiful This was ranked as a monstrosity by Hedley in his review of this 
species, but it seems to l>e a normal state, produced by growth after a long 
rest period. 

The species does not seem distantly related to the Victorian shell I named 
victoria^uSf and I was inclined to refer some specimens to that species at first 
sight. Am^g the Muddy Creek fossils in the British MuseuiU) I saw a series 
labelled N^Bsa cra^»iyrmi>8a Tate, which suggested themselves as ancestral re- 
latives of botk these recent species. 
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(929 B) NASsAflitrs tasauniots (Ten.-Woodh, 1870). 

According to Ilodley^s figure, and more recent autopitic examination of 
typical specimens^ Tonison-Wooda^s Nassa tasmmica occurs. This was described 
(Proc. Roy. Soc. Tasni., 1875 (1876), p. 150) from the northcni and eastern 
coasts of Tasmania, and was figured by Hcdlcy (These Proc., xxxix., pt. 4, 1914 
(26 Feb., 1915), p. 737, Pi Ixxxiv., f, 91), In the very shallow rock scoopings, 
many specimens were found from Twofold Bay, mixwi with the i)receding, but 
the latter was only dredgt^d very commonly in depths from five fathoms down 
to the 60-79 fathom dredgings. In the latter a number of specimens was found, 
and as sonic were alive, nigella apparently lives down to that depth. The series 
shov ed that it was rapidly decreasing in size, the largest specimcriK being only 
equal to the average of the smaller of the shallow water series, being about half 
the size of the larger ones. 

(935) Pyrenk beddomei (Petterd, 1884). 

This species was described as a Terebra, w'hiie it had been otherwise named 
Columbella attenuata. The attenuate form amply distinguishes the species from 
Pyrene, while the shape of the mouth is very different, the inner lip bei/ig crenu- 
laU‘ and the outer lip sinuate; operculum in’egularly oval, apex terminal, con- 
centric striae fairly well marked. 1 propose the new generic name Zella for this 
species, 

(971) (yRAsmwRtTON sPECiosns (Angus, 1871). 

It seems correot to propose a new generic name, Galfridus, for this species, 
as it is obviously not congeneric with the type of Craspedotriton, Triton am- 
volutus Broderip, when a careful examination of the shells is made. The latter 
has a long spire, w'hich is commonly decollate, and a closed canal, and tin? re- 
semblance is quite superflcial. Moreover, wo have knowledge of the raduja and 
opercular features of the Australian shell, while we do not yet know details of 
Craspedotriton. The operculum and radula of speciosus Angas were %urcd by 
Kesteven (These Proc., 1902, p. 479, fig. 3 in text). Further, prior to Dalfs 
proposal of Craspedotriton, Canefri had introduced (Ann, Soc. Malac. Belg., 
XV., 1880 (1881), p. 44) the name PhyUoeoma for oonvolutm alone. This is 
antedated by Ph^lhcomus, proposed by Qrube in 1877, and, according to our 
usage, invalid, but Bartsch, e.g., might noft at present accept our views. 

(974) Lataxiena ihbbicata (Smith, 1876). 

Smith called this species Fitsua ind>ricatu$f and an earlier Smith had used 
the same name (QeoL Trans., vi., 1841, p. IM) for a different fossil. Ap- 
parently the unlovely name, Lataanem laiaxkna Jousseaumc, 1883, must be used. 

(976) Typhis FHIUPPENSIS Watson, 1886. (Plate xxxiv., fig. 10.) 

This species was dredged as a very fine form in all depths from 15-25 
fathoms in Twofold Bay, Disaster Bay and off Merimbula, N.S.W. It was 
described from Port Phillip, Vie., and Pritchard and Oatliff record, from that 
locality also, Crosse. From specimens in the British Museum sent by 

Verco, I conclude that the latter is the Adelaidean representative of the Peronian 
j^iUppmsis, and, if both should occur, it would be most interesting, but I think 
it will be found that only due species lives there. The operculum and radula 

are normal* . , » nr * 

In the Rev. Mug . Zool, 1879, Jotuweanme published a division of the Muri- 
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cidae, and I recorded the names (Trans. N.Z. Inst.t xlviL, 1914 (12 July, 1915), 
p. 469), but only those of Murex sensu latissimo, and not those of Tf/pkis. I 
here ^?ive the latter, and make correction as follows: The number of the Eev. 
Mag. Zool., 1879, did not appear until 1882, so Jousseaume published a digest 
in Le Naturaliste, 2nd Yr., No. 42, 15 Dec., 1880, simply giving the names of the 
divisions and designating a type. As a coincidence leading to confusion, the 
pagination in Le Naturaliste is 335-6, while in the Rev. Mag. ZooL, 1879, the 
pages number from 322 to 339. The Muricoid names in Le Naturaliste all 
appear on p. 335, as they are given in my paper quoted, with the same types, 
but two names are mis-spelled, GraciUpurpura and Pterockihis, 

The names relating to the subdivision of Typhis read, in Le Naturaliste as 
follows : 

p, 335 Typltdfi Montfort. Type Murex tuhifer Brug. 


Typhmellus nov. 

Typhina nov. 

Siphonochelus nov, 

Tffphisopsis nov. 

H amt elloty phis nov. 

336 Ferotyphis nov. 

Lyrotyphis (ex Bayle MS.) nov. 
Hirtotyphis (ex Bayle MS.) nov. 


Typhis sowerhyi Brod. 
helcheri Brod, 
avenatus Hinds. 
coronatus Brod. 
cufmngi Brod. 
pinnatus Brod. 

Typhis cuniculosus Duchstel (fossil), 
horridus Brocchi (fossil). 


In the Rev. Mag. Zool., 1879, which appeared in 1882, I find 
p. 337 Cyphonoehelus nov. Type Typhis arcuatus Hinds. 

338 Pterotyphis nov. pinnatm Brod. 

as corrections for Siphonochelus and Ferotyphis* 

Then are added 

p. 338 Talityphis Type Typhis expansus Sow. 

339 Trigonotyphis fimbriistus A. Ad. 

Typhisala grandis A. Ad. 

Examination of the series in the British Museum shows that the Australian 
phUippensis is so like helcheri ^ i.e., cleryi, that the specific name has been used 
for it and is therefore referable to Typhdna, but these are very close to the fossilf 
which is the type of Typhis, In the same way sowerhyi, grandis, fimbriatus, 
probably with pinnatus and coronatus (shown only by imperfect specimens) 
group together, though their distribution is eccentric. However, the generic dis- 
tinction of the arcuatus group cannot be denied, and apparently Cyphonoehekw 
must be used; the name Siphonochelus can only be construed as a nomen nudum 
as the type name was mis-spelled avenatus, and could not be recognised. The 
Muddy Creek fossil Typhia mceoyi Ten.-Wood8 seems to differ only by being 
larger than my series, while these are larger than the type. Vesxso has also re- 
corded large specimens of yatesi, so that we have here an interesting series. A 
de^water dead shell from 60-70 fathoms, off Qreen Cape, N.8.W. (it may have 
washed down) proved very close to the fossil form, as shown here by a smaller 
specimen than the type. Typhia hehetatus Hutton, a Neo-aelanio fossil, has even 
been regaarded as synonymous with T. meooyi, but this determination should be 
re-investigated. 

I hem name the large form I have figured (Plate xatriv., f, 10) Typhie 
pMUppms^ interpres, n. subsp., though it might as well be named Typhis 
[mccoyi] interpim, either nomination suggesting its relationship. 
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(976) Tmiis sybin^gianxjs Hedley, 1903. 

The generic name Cyphonochelus should be used for this species, as cited in 
the preceding note. This beautiful little shell was dredged alive in small num- 
bers in the shallower waters of Twofold Bay, from 6 to 12 fathoms, and achieved 
a length of 11 mm., and is of a red-brown colour when alive, sometimes with a 
paler zone circling the body-whorl. The oi>erculum and radula are normal. 
Dead specimens from 50-70 fathoms off Green Cape are smaller. 

(978) Xyhene HAKLEYi (Angas, 1867). 

This species ranges into Victoria, having been sent from Mallacoota by Roy 
Bell. It is not uncommon in the shallow water dredgings from Twofold Bay, 
and is always easily separable from paivae, with which it was confused until 
Hedley separated them comparatively recently. The Mallacoota shells are some- 
times broader, but from Port Fairy, Vic., paivae was sent as a shore shell, and 
with it an elate similar-looking shell which was quite distinct, and may be one 
of the named forms commonly ranked as synonyms, such as assist Ten.-Woods. 

The genus ^ymene cannot include these Muricoid forms, so I again propose 
a new genus, Bedeva, and name Angas's Trophon Jianleyi m type. 

I note that the dredged Twofold Bay shells have a longer, more recurved 
canal than the more littoral ones from Mallacoota, and this suggests that paivae 
is only the Adelaidean shore representative of the shallow water Peronian }ianleyi, 
while aesisi is the shallow wa/ter Adelaidean form. A pretty problem is here 
revealed. 

(980) Thais suocincta {Martyn, 1784). 

Some of the commonest species of marine molluscs give the most trouble. 
For a century the question of the variability of the present species baa been dis- 
cussed, and the matter to-day cannot be regarded as definitely settled. Recently, 
Australian malacologists have accepted the specific identity of the two forms 
commonly known as si4ccincta and texUUosa, I have collated the following ex- 
pressions of published opinion in the known range of southern extra-tropical 
Australia and New Zealand. Tate and May included P. succincta and var. 
ti0xtUio8a without comment : years later, when May recorded Thais aaceincta Mart, 
fjrom the Fumeaux *Group he noted ‘^A smoothish form was seen.*' Pritchard and 
Gatliff wrote ^*There seems to be no doubt whatever, that P. attccineta and P. 
textiliom are but variations of the one species. The nature of their habitat pro- 
bably controlling their variations * to a great extent. The finer ornamented form 
is the commoner with us.^* Years ago, Veroo wrote ‘^he form .... havmg 
strong revolving ribs with excavated sides, is very rare on the South Australian 

coast P. textiliosa Lam, is only a variety of P. suceinda, and this is a 

very common shell here. From a large number of specimens we have been able 
to obtain complete series of gradations between P. suedneta and P. textiliosa, 
and between P. textOiosa and P. asgrota, proving them all to be but variations 
of a common speeies.’* 

At Sunday Island in the Kermadeo Group, this form was probably living, 
but was only met with as a huge dead shell, which has since been considered 
as a distinct species. In New Zealand, both forms appear to live in the North 
Island and Suter states that the smoother form is the more common, with the 
suggestion that the difiSerences are due to habitat. At Caloundra, Queensland, I 
collected a series which showed both forms, under the same conditions, and the 
f om was constantly a thinner shell with the outer lip thin, the text*- 



274 HESVhTB JPBOM BOy BELt'S MOU-USCAN OOtLEOTlONS; 

lioaa form being mueh heavier and thicker and having a thickened lip, lirate 
within. Roy Bell sent me, from Norfolk Island, a long series from the sanm 
reef 'Showing similar differences, and, moreover, very constantly so. Dr. A. H. 
Cook^ got together a lai’ge series ijf shells from Australia, contlruiing Verco^s 
suggestion, but emphasized the fael that the succincta form was the preponderating 
eastern Australian shell, the tejtiliosa the South Australian and the aegrota form 
Western Australian. He showed Ihese at a meeting of the Malacological Society 
of London, w^hen I confronted tliem with the above-mentioned facts and st>eci- 
mens, and he allowed that these created a difficulty. I suggtisted tliat only two 
solutions seemed possible, sexual dimorphism, or that there were two distinct 
species. He then studied the radulae of the whole of the species referred to 
Th^t^is and published his resxiUs (Pnx\ Malac. Soe. Lond., xiii., Apr., 1V)19, pp. 
91-109) wherein be showed that two types of radula w^ere seen in the Owatkin 
collection under the name of textiliosa and tmd that these suggested 

two species. 

Roy Bell scut a nice series from Port Fairy, Vic., which were at once re- 
cognised as distinct from the Caloundra shells, ae they were all smoothish texti"- 
Uosa, but with lower spires and indistinct nodniing at the shoulders, recalling 
a^rota. I have noted such a specimen in the British Museum, labelled mntrieom 
Tate. From Mallacoota, a good lot was sent^ but these were nearly all typical 
succinctaj a coujdc of odd shells like the Port Fairy series standiug out at once. 
Fix>m Twofold Bay, a long selection was forwarded, every one of wdiich was 
typic^ smcincta. 1 then exmnined the rmlnlae in the Gwatkin collection, and 
found that all those referred to as texHUom were from Wt^tern Australia and 
Victoria, while the auccincta spmmens were from New South Wales. From this 
it is seen that the exact status of the New South Wales texti^ma is still un- 
determined, but that aegrota and its var. ventrioosa BTB readily separable, either 
by shell characters or by radular features. I have studied this species on the 
Sydney beaches, Muth Uie result that, so far, all the specimens ore easily referable 
to succincta alone, no textiUom occurring, any apparently smoothish shell being 
ti^aeeabie to fracturfe. From southern Tasmania, a series has been examined, all 
being t^xtiUosa, and suggesting that the tyi)e of Lamarek^s texiiUoaa may have 
been collected in that locality. The Port- Fairy shells, whiet should geograpbioally 
agree with ICangaroo Island ones, are noH So weU in agreement with the 
Lamarckian figure. 

The New Zealand shells, regarded as sueemeta, are eaaily separable, and 
should bear the name scolaris Menke (Verz. Conch. Samml. Hals., 1829, p. 83), 
unless that name be preoccupied, which I have not yet determined. Since I re-, 
cognised this fact and name, I find that Mr. Bedley had named the spaeimeiia 
in the Study Collection in tlie Australian Museum, selecting Menkens choice, as 
of varietal rank, so that the radula should be examined comparatively. 

(981) Agnejwu pfiKUBAMYanAnA (Hedley, 1908). 

The reference of this species to Agnewia iB a pure error, as Croma hnA 
been introduced earlier by H. and A. Adorns (Oen. Itocent Mbli, VqI. i., Aug., 
1863, p. 128) tor am^gdakt Kiener alone. The shell from the eaateni cooat of 
Auetraiita was separated as a distinct species from awi/pdofo Kiener, from 
Western Australia, under the name pneudamygMa by Hedley. When 1 oblleeted 
the sh^ kn<wn as Dfwpo choWea Duclos at the KeriUadOo Islands, Its deee re^ 
semblanee ^ the Australian shell impressed me, and I worked out the 
of tiiese shelb f r(^ conchological characters, and accepted Jfofwtu for the 
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scries. Cooke InvoBtigated the radula of theise groups and published his con- 
clusionB (Proc. Malat^ 8oc. Lond., xiii., Apl, 1919, p. 91 et scq). Some of hia 
Htatements are not exactly well*written, as in this case, dealing with the radnla 
of the present species, he writes under the name *^Cronia amygdalus, Kiem: 
Torres Str., Port Jackson. .... Mr. Hedley, I am told by Mr, Iredale, names 
Cronia from these localities paeudamygdalm^ restricting ctmggdalus to Sydney and 
the east coast.” This last sentence is ridiculous. 

However, Cooke pointed out that the radula was ^^markedly that of 
Morulo. Cronia is a scarcely modifled Moraia/^ thus absolutely confirming my 
conclusions achieved from conchologicnl studies. In the same place, Cooke figured 
the radula of Agnewia tritoniformis (Blainville), which is of an entirely different 
pattern, being very close to that of the suceineta aeries, for which 1 proposed the 
genus Neothais, Cooke further showed that the peculiar radular characters of 
LepsieUa were to be seen in the Australian species 1 ranged therein from sh«U 
features. 

As noted above, I studied this group so may here not© that the shell named 
by Hedley Thaia ambrntidata was collected by myself at Caloundra, Queensland, 
and seems to be closely allied to margaritieola Broderip, a widespread tropieal 
JMTofWa of Muricoid facies. 

In this family I suggest a renomination thus: 

No. 979 Thais ambmtuldUa to be Morula ambusttdata 

980 sttcctncta Neothais sticdneta 

981 Agnewia psaudamggdala Cronia pseudamggdala 

988 Drupa chaidea Morula nodulifera 

989 marginalba Morula margindlba 

In the Proc. Malac. Soc. Lend., xiii., 1918, pp. 38*39, 1 noted that Duclos’ 
P. chaidea was regarded by Martens, from study of the type, as identical with 
P. nodulifera Henke, This was briefly described (Verz. Conch. Samml. Malsburg, 
p. 38 (pref. May 18) 1820) without definite loc^ity, but a.s the species Is un* 
mistakable, Menkens ntune may be accepted. At the same time. I recorded that 
Purpura granulata Duclos (Ann. Sci. Nat. Paris, xxvi., May, 1832) was equi- 
valent to and earlier than P. tubereulata Blainville (after June, 1832). and this 
chronological item was overlooked by Hedley (These Proc., xlviii., 3 Oct,, 1923, 
p. 314) when he gave a definite Australian locality for Drupa tubereulata, recte 
Morula gramdala Duclos, a common shell at Lord Howe aiui Norfolk Islands, 
whence Bell sent it. 

(1000) Siphokaru viRannATA Hedley, 1915. 

Hedley described this species from Terrigal, Sydney, and Twofold Bay, 
citing aa equivalent Siphonaria funiculata Angas, not'Keeve. liis type measure- 
ments read: Length 21; breadth 19; height 9 mm. His comparison with funi- 
culata reads “the Taamimian species differs in being mope solid, narrower, taller, 
with sharper contrast between light and dark atripes, and fewer coarser radials.^^ 
He regarded bUUnvUyi Hanley as an elevated form of S. vkgulata, I have re- 
peatedly criticised the British Museum types named, and agree in the above 
differential features, and have concluded that virgukUa is simply tlic Peronian 
foitn of fumculaia Reeve- Sheik from Long Reef, Sydney, sent by Hedley w 
“^types” are seawom and apparently smoother than shells from Victoria 
labelled **ineutia Oould/' which, of course, they are not. A very floe lot from 
Twofold Bay, sent by Roy Bell, afe aR vqry clean beautiful shells and agree 
gernsrilfly with the deaeription given by ^ei^y, and are undoubtedly his species. 

From 1^ and Entmnoe, Vic^, Bell had previously sent the 
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same speeies in tbe same clean conditiou» but a slightly rougher form* From the 
latter place, three large beautiful shells were sent, narrower and taller, and 
proving the exact relationship of virguldta and funictdata, as they agreed exactly 
with the types of the latter species save in solidity and less eoarse radials. 

Hedley, however, also wrote “Nearer to our novelty than funiculata is S- 
/sonata Ten. -Woods (Proc. Roy. Soc. Tasnx, 1877 (1879), pp. 47, 99), which is 
taller, narrower, darker in colour, more coarsely and evenly sculptured, and 
ranging from Tasmania to Victoria, and South Australia, being the Adelaidean 
correspondent of the Peronian mrgitlata.^^ This statement has continually 
puzzled me, as from Port Fairy, Vic., Roy Bell had sent a beautiful scries of 
probably the most pleasing Siphonaria I have seen. This was named in the 
British Museum Collection *^onata Ten.- Woods,” and I found, at the reference 
above cited, that Tenison- Woods had previously described the shell as Siphonaria 
denticula var. tasmanica* Tins was pointed out by Hardy (Papers and Proe. 
Roy. Soc. Tasm., 1915, p. 62) in a paper I did not see until after I had traced 
this myself. Tenison-Woods described his species as “with 40 to 50 fine flattened 
and diminishine; ribs,” which agrees with Hedley's “sculpture,” but the Port 
Fairy shells do not show “coarse” sculpture, being comparatively the “smoothest” 
form of Siphonaria, while the Lakes Entrance shell is even smoother. The name 
of the species known as Siphonaria sonata must become Siphonaria tasmanica, 
both of Tenison-Woo<l8, an item overlooked by May (Check List; and al.so lUustr. 
Index Tasmanian Shells). 

(1001) Siphonaria zebra Reeve, 1856. 

Hedloy has admitted this name, apparently on account of the recognition 
of shells, apparently types, so named in the British Museum. These were 
localised as from “Port Jackson” and placed next to a set of ^^bifureata Reeve,” 
also apparently types, and also with locality “Port Jackson.” As Reeve’s species 
zebra was described from the Philippine Islands, I examined these in connection 
with the description and figure, Only a figure of the inside was given, and the 
description of zebra states “depressly conical .... white with one or two 
blotches,” whilst of bifur cata was written “very depressly, conical . . . yellowish 
white, interstices between the ribs rayed with black.” The latter account agrees 
with tbe shells labeUe<l zebra, while the set labelled hifurcata disagree entirely, as 
their outer surface is nearly unicoloured white, and they are comparatively very 
tall. I did not recognise them as the types of zebra, which I did not absolutely 
find. It will be noted that the figures have the numbers transposed, or it may 
even be that it was the descriptions wdnch were mixed up. However, though it 
is certain that tbe two shells have been confused, I cannot! recognise in anything 
I have seen, such a shell as Hedley might have determined as bifurcata. The 
real hifurcata (i.e., zebra Hedley), I conclude, is the Peronian representative of 
the Western Australian haconu 

(1002) KEROtTEtENIA 8TOWAB (VcfCO, 1906). 

Many dead shells occurred in shell-sand sent me by Dr. Tort from South 
Australia, and the shells I sorted out of the sbelLsand and shallow water dredgings 
from Twofold Bay, N.S.W., showed appreciable differences. Tbe latter were 
more r^rulkrly elongate and smooth, and with the apex more anterior. I $iid 
these to be common and constant on the Sydney beaches, and I separate them 
subspeciflcaily, but the genus Kerguetenia should first be rejected. The radttla. fe 
very different, consisting of 120 rows with a formula of 44.1,44 m the^ase of 
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KergueUnia lateralis from New Zealand^ i.e., K, innominata Iiedale; in S. stowae 
Verco, the rows are given as 94 with a formula of 22.1.22, a very different 
style. I introduce the new generic name PugUlaria for S, stowae Verco, and 
name the Peronian form Pu^ilC^ana stowae comita, n. subsp. 

(1003) Gadinu OOKICA Angas, 1807. 

Some years ago, discussing the occurrence of a GewUnia at the ivermadecs^ 
from a study of shell characters, 1 was compelled to luv^p ail the Neozelanio 
and Austral forms into one species. Lumping is notoriously a bad policy, and 
in the few instances 1 have hitherto adopted such 1 have later been forced to 
alter my conclusions and this case points a special moral. Dr. Torr sent me 
some shell-sand from Port Liucoin, S. Aust., and from it I sorted some young 
dead shells of a Gadinia: these attracted me by their regular elongate shell, the 
shells 1 had previously studied being more or less circular with only slight 
eccentricity. 1, therefore, reviewed the matter and concluded tliat the only way 
to criticise these molluscs was geographically, and, therefore, 1 contrasted my 
own series collected at Sydney, with the South Australian shells, and found them 
abundantly distinct, the former always being more rounded and fatter. Knowing 
the individual variation well, 1 was still certain that these were separable. Con- 
trasting the fonufcr with Neozelauic specimens, the differences were not so 
striking, but still there were some. Recourse to the raduiar features showed 
great distinction: thus, Claude Torr counted thirty laterals in connection with 
that of the South Australian form, while Hutton found sixty in the New Zealand 
form. The radula in the Gwatkin Collection from Port Jackson shows about 
forty, but as 1 collected the Sydney shell alive myself, 1 am having some more 
preparations made, and will refer again. The anatomy of the Neozelanio species 
was dealt with by Hutton (Trans. N.Z. Inst., xv., 1882 (1883), 144). 

albida Angas (Proc. Zool. Soc. Load., 1878, p. 314, PI. xviii., 
tigs. 14, 15), described from 8t. Vincentes Gulf, S. Aust., is undoubtedly only a 
fine clean regular Gadinia; no such shape would be found in New South Wales. 

(1123 A) Philine oolumnaru Hedley and May, 1908. 

PMUm cohsmnaria Hedley and May, Reo. Austr. Mus. vii., No. 2, 11 Sep., 
1908, p. 123, PI. xxiv-, figs. 25, 26 ; 100 fathoms, off Cape Pillar, Tasmania. 

Specimens agreeing well with the description and ffgure of this species were 
found in the 50-70 fathom dredgings off Green Gape, N.S.W., and this species 
may be added to the N.S.W. List 

f 

EXPLANATION OF PLATES XXXIII.-XXXVL 

Plate xxxiii. 

1. Neotfigoma gemma Iredale, Type. 

2. N. margariUicea (Lamarck), juv. . , 

3. 4, ityadora Bvibalbida Gitliff and Gabriel. 3. left valve; 4. right valve. 

5, 6. M. royatta Iredale, Type. 6. left valve; 6. right valve. 

7, 8. Flvetigar royamm Iredale, Type. 7. right valve; 8. left valve. 

9, iO. Uyadon comphxa Iredde, Type. 9. right valve; 10. left valve. 

11, 12. Bea^ordita raouli Angaa. 11. adult; 12. interior view. 

18> 14. Jfyadoro aVnda Ten.-Wood8. 13. left valve; 14. right valve. 

16. Solainen rex Iredale, Type. 
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Plate xxxiv. 

1-4. Linui fdmhifer Iredale. 1. narrowed right valve, hmide; 2, Type, side view; 
3, full left valve, interior; 4, Type, outside of left valve. 

5. Peculator verconia Iredale, Type. 

6, 7. Teleochilua royanus Iredale, Type. 7. protoeonch. 

8. Madulphua royanus Iredale, Type, 

9. Colua novaehoUandiae grandiculuft Iredale, protoeoncli. 

10. Typhia philippenais interpres Iredale, Type. 

11. Stiva royana Iredale, Type. 

Plate xzxv. 

1. Neotrigonia gen^ma li%dale. 

2. Solamen rex Iredale. 

3. Glycyf^eris ntriatularie ampectua Iredale, Type. 

4. Amtrotriton parkineonius baaiUcm Irtnlale, Type. 

6. EUgidion audax Iredale, Type. 6. side view; 6. from above. 

7-9. EthnUnolia probabtUs Iredak, Type. 7. from above; 8* from side; 9, froiu 
below. 

10. Fuam grandia Gray, Type. 

11^ Spectamen philippimaia Watson. 

12. Minolia pukherrima emendata Iredale, Type. 

13. Microvoluta royana Iredale, Type. 

14. Nuculana dokrmi (Hanley) . 

15. Nuculana (dohrmi) tragulata Iredale. 

,16, 17. TrivieUa mercee Iredale, Type. 16. from above; 17. from below. 

18, 19, Glycy metis flammeue Heeve, 18, binge; 19, binge of young. 

20* G* hedleyi Lamy, 

21. Amygdalum heddomei Iredale, Type. 

Plate xxxvi. 

1, 17. Leiopyrga Uneolarift Gould. 1. variation; 17. normal. 

2. If. octona problenudica Iredale, Type. 

B, 12, 13. Gaaameda gunnii Reeve. 3. Disaster Bay form; 12, normal; 13. from 
deepwater. 

4, 16. Colpoapira gmlkaumei Iredale, Typel 15. aide view of mouth showing sinus. 
6. C\ quadrata Donald. 

6, 7. Terebta hraaieri Angas. 6. sculptured form; 7. smooth form. 

8. Bargapira ollonga Sowerby. 

9. B. fu^iforrma gaaa Iredale. Type from off Merimbula. 

10. B. fuaiformia Petterd. 

11. Oazameda taamanica Reeve, adult. 

14. G. taamanica Reeve, young. 

16. Perticacia aaaecla Iredale, Type. 


Note added id Sept., find that some years ago Gdaaiium designmtdd 

AmiUa amirdUa Sowerby as the type of Barpspara, Tahiti ahobld be lA bth 
line from bottom of page 259 and also line 6 on page 290. ^ 
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TWO NEW THRIPS^GALLS AND THEIR INHABITANTS, FROM 

NEW SOUTH WALES. 

By W. Doctkrs van Leeuwkn and H, H. Karnt, Botanic Gardens, BuitenKorg. 

{Communicated by J. H. Mau2«n, F.R.S.) 

(Three Text-figures.) 

[Read mh June, 1924.] 

On one of the excursions wliich followed the second Pan- Pacific Science 
Congress (Australia, 1923) one of ua (the former) had an opportunity of 
collecting galls in an almost tropical vegetation. In the territory of the Northern 
Rivers, especially round Lismore, almost the whole of tiie old vegetation has been 
cut or burned down in order to make pasture land. Only a very small apot was 
still left untouched at the time of this visit, and they were just beginning to cut 
also the trees of this last small reservation. 

This forest gave the same impression as a forest on dry ridges in Java: 
some old tall trees and a dense underbrush. A thrips-gall was collected there, on 
Bundia chartacea F.v.M., which is not mentioned in the recently published valu- 
able work on galls from the Old World by Ilouard*, and which, therefore, 
appears to be new. Another thrips-gall was found on SnUlax australis R.Br. in 
the remnant of a forest near Murwillumbah. Now, a thrips-gall on JSmiJax 
MCykmiea L. is known to u» from Java, Celebes and tlu? islands of the Salcier- 
group t, and on tS'imlckr UueophyUa Bl. from Java and Sumatra, The new gall 
on Smlax auairdUs E.Br. is identical with the one from the Malayan Regions 
and the gall-former is the same. 

It is a remarkable fact that the same gall, or almost the same gall, is found 
in places so far from each other, and it proves that a more tluirough study of 
the gitUs oeeurring in Imrests in the tropical parts of Australia should be of high 
vdlue from a aoogeographical point of view. In this connection it may be of 

• C. Houard. Les ZooCteidiea des Plantes d*Afrique, d^Asie et d^Oc^anie. Tome 

I et ii Parisr chex Hermann, 1922-1923. 
f J. und W. Docters van l^uwen-Reijnvaan. Einige Galkn aus Java. Vierter 
Beitrag. MaroCliia. Tome ix., 1910, p. 191, No. 196, fig. 80. 

Hi Kamy and J. und W. Doctors vim Leeuwen-Reijnvaan. Ueber die Javan- 
iaeben Thysanoptero-Gecidien und deren Bewohner. Bulletin du 
Jardin botanique do Buitenxorg, S4rie ii, No. x,, 1913, p. 19, fig- 
10, II. 

J, and W. Docisrs van Leeuwen-Bdjhvaan. Beechreibungen von Gallen aus 

u den Insaih sfidKch von Celebes. Bulletin du Jardin 

botanique de Buitenxorg. S&tie ii, No. xxi., 1916, p. 43, N: 62. 
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interest that one of us (W.D.v.L.) collected a psyllid-gall on MaUotuB phiUp- 
ptnensi3 Muell. Arg. on Susan Island^ Clarence River, which is the same as the 
one occurring in Sumatra, Java and Celebes and which has not yet been re- 
corded from Australia. 

Here follow the descriptions of the galls and of the gall-formera. Hr. 
Cheel, of the Herbarium of the Botanic Gardens in Sydney, has been so kind 
as to determine the material, for which kindness we are very much indebted to 
him. 


1. Eandia chartacea F.v.M. 

Inhabitant: Euopiothrips bagnalU Hood. 

The borders of the kaf are folded upwards so as to form a narrow roll 



Pig. 1* — Thrips gall on Eandia chartacea F.v.M. (Nat. size). 

(%tire 1). Moreover, strong and young infected leaves are totally changed 
into the gall; and often spirally contorted round their longitudinal axis. The 
surface of the gall is more or less rough and, when old, of a yellow-green colour. 
In this gall were found only two maeromerous ($) specimens of Emplothripe 
hagnaUi Hood. It is^ therefore, impossible to state whether this species ia the 
true gall-former or merely an inquiline, as seems to be the case in the foUowhog 
galL 

^ I.,.! ..11 M ii» i^ ' i ii||l i Mil i I n ^^>il 

t J. and W. Docterti vnn Leeuven-Reijnvtuui. Einige gallto aus Java. Sadbatar 
Beitrag. Bulletin du Jardin botaaique de Buitenaoii', Sdrie ii| No< 
iii., a«l2, p. 38, N; 307. 
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Type gall: 20922. Lismore. Part of a virgin forest. 11 Sept., 1923. 
Fidd N: 7344. 

2, Sntilax amtraUs E.Br. 

InliabitaniN ; Cryptothrips (t) intorquena Kamy; Euoplothripe bc^fnafk 
Hood. 

The thrips attack those parts of the leafblade that adjoin the midrib of the 
leaf a^d the two strong longitudinal veins that traverse the leaf from the base 
to the apex. The infected parts curl upwards so as to form three narrow cases 
in winch the creatures live. In ease of strong infection, the wholf?t leaf is formed 
into a roll (fig»:rc 2), The infected of the lamina are, moreover, rough, 



Fig. 2. — Thrips gall cm >Vmi7ar axwtralls R.Br. (Nat. size). 


and dotted with irregular pustules. Besides, the leaf often twists itself once or 
twice round its longitudinal axis. 

When, as sometimes happens, only one of the side-veins is affected, the? other 
half of the leaf remains flat. The anatomy of the Javanese galls was investi- 
gated and described by us. It is a strikuig fact that a great number of tracheids 
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duvclop from the masophyll -cells. These often form thick clubs or bunches in 
the vicinity of the larval-eavity. 

In these galls were found two species of Tubuliferous Thysanoptcra, both 
about equal in number of individuals^ viz., Vryptothrips intorquens Karny and 
Emploihrips bagnalli Hood. As to the former species, the Au^ralian apecimens 
which are in our possession agree very well with the Javanese types. Only the 
tooth of the fore-tarsal of the cf (always absent in the S) is less developed here, 
in general, than in the specimens from Java; in some of the Australian material 
even entirely wanting. According to this character, the species could perhaps be 
rather placed in the genus Eothripa Hood (1916), especially as the length of 
head is also somewhat shorter than in the true Oryptothrip^ and the fore-femora 
of the cf are scarcely larger than in the ?. It is a matter of fact that the generic 
position of many Tubulifcra is somewhat doubtful, and a matter of subjective 
decision, in consequence of the very unsatisfactory generic characters used by 
Uzel, such as relative length of head, armature of the fore-tarsi, etc. It is muefa 
to be hoped that more useful differences may be detected in future. Perhaps 
they may be found in some larval characters, the study of which has reeentiy 
been inaugurated by Priesner and promises important results systematically. 

Euopicihrips bagnalli was described by Hood (Mem. Q’land Mus., vi., 1918, 
121-150) from one female “Taken by sweeping in a jungle at Nelson, N.Q., 



Fig. 3. — Fore-legs of a raacromerous (left) and a micromcrous (right) <f of 

Euoplothripa bagndlU Hood. 

May 30th, 1912, by Mt. A. A. Girault.” As this author stated, this species is, in 
fact, very closely related to the genus Androthrips* Though nothing was known 
as to the life-history of the type specimen, Mr. Hood supposed* from its syste- 
matic position, that it was “without doubt a galbmakii^ genus/’ It is, however, 
not yet certain whether it is a true gall-former. At all events Mr. Hood was 
really right in expecting it to bo a ^1-inhabitant. 

From the material in our possession we can complete Hood’s description by 
the following additions: the 6th antennal segment iS in some specimens paler at 
base as described by Hood, being in others entirely dark. The number of ac- 
cessory fringe hairs on fore-wings is, in our material 12-18, being in Hood’s 
type specimen “about ten.” The cf (hitherto unknown) differs from the $ by 
no means except the genitalia. As to the shape of the fore-legs, there is a 
considerable variation (%. 3) in the some being macromerous, others micro* 
m^us, as in Tf^umaiothfips Kamy^ d^ribed some time ago (These 

Proc.| xlii., 1922, 206-274). The micromerous cf baa alao the anhature of the 
fore-legs less devtioped than the macromerous ape^tmenii, as gmy be se^ 
the All #e females in onr possesrion ai^e mae^ 

Type giffi: 2M!^. Murwillutnbah. Remnant of a forest; Shroimery. 

Sept, 192a Bold N: 7869.^ ■ 
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ON SOME AUSTRALIAN SCARABABIDAE (COLEOPTERAK 

By Arthur M. Lea, F,E.S. 

(Nineteen Text-llgares.) 

[Read 30th July, 1924.] 

When Masters' Catalogue of Australian Coleoptera was compiled, nlightlj 
more than 600 species of Scarabaeidae were recorded; at the present time nearly 
2,000 are known; and these include many of our showiest beetles and others of 
great economic importance. It is probable, however, that our Melolonthides 
alone exceed 2,000 in number, as hundreds of unnamed species of the immense 
genus lieteronyx alone are known to me, and of many other genera of small 
ftjKfcios many remain to be named. The Rutelides and Cetonides are l>etter known 
than the other subfamilies, but even to these many species have still to be added. 

COPRIDES. 

Onthophagus WAmuNODiootiiiis, n.sp. 

<f. Black, shining; antennae, palpi, and tarsi reddish, club paler. Under 
surface and leg^ with rusty-red hail's; the wide lateral interstice of elytra, and 
pygidium with rather short setae. 

Head wide, sides strongly dilated in front of eyes, a flat space between eyes 
quadrilobed in front, the two median lobes smaller than the others and feebly 
upturned ; space between lobes and elypeal suture with very feeble, but not very 
small, punctures, becoming sub verm iculate on sides. Clypeus with outlines con- 
tinuous with those before them, and almost equally elevated, but truncated and 
slightly higher in front, surface closely transversely vermiculate; suture rather 
acutely carinated, in three parts, the median part almost straight (as seen from 
directly above) and about three-flfths of the whole. ^ Eyes largt% facets indistinct 
Prothorox slightly wider than elytra, sides strongly rounded, front angles pro- 
duced but rounded, a distinct gutter near each side, sides rather strongly mar- 
gined, apex moderately margin^, base depressed and scarcely margined, front 
fifth retuse in middle, ihe retuse portion shining and surmounted by four obtuse 
tubercles, of which the median ones are rather distant; between each of these 
and the one nearer the side a shallow depression to apex, a rather shallow median 
line from near summit of retuse portion to base; with minute and rather sparse 
punctures in middle, becomu^ lar^, hut somewhat obsolete, towards and on 
aides; suhlateral foveae rather large. Elytx^a With geminate striae, containing 
distaxit punctures; interstices separately convex, very finely shagreened, with die- 
tot punctures only on sides. Metnsfernutn with dense asperate punctures on 
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sides, becoming larger, sparser, and more sharply defined elsewhere. Apical seg- 
ment of abdomen moderately narrowed in middle; pygidiam with large punc- 
tures. Length, 10 mm. 

Hah , — Northern Territory: Darwin (N. Davies). 

The fiat quadrilobed interoctUar space distinguishes this species from all 
others before me. 

■ 

OnTHOPHAQUS ORANIOOLLIS^ n.Sp. 

cf. Black, opaque; under surface and kgs with rather long whitish-grey 
hairs, almost as long on head but somewhat darker; prothorax with rather dense, 
rusty-brown, upright setae; elytra with shorter and darker setae, confined to two 
rows on each interstice. 

Head with a short, erect horn near each eye, the space Iwtween these and 
clypeol suture with numerous granules. Clypeus wide, derf^ply notehed, each 
side of apex conspicuously produced, margins conspicuously elevated; surface 
densely granulate-punctate, suture trisinuate, median portion feebly arched, and 
about three-fifths of the total. Eyes narrow, facets very distinct. Prothorax 
large, sides strongly rounded, front angles obtusely produced, hind ones very 
wide, margins conspicuous on sides, less so at apex and feeble at base; middle 
near apex with a small curved ridge, forming, with the two cephalic horns, the 
comers of an equilateral triangle; with small, dense, round, setiferous granules, 
absent from base of median line (which otherwise is but feebly, defined), and, 
from parts near sublateral foveae, these rather deep. Elytra with very narrow 
striae, interstices moderately convex, very finely shagroened, and mostly with two 
rows of small, setiferous punctures. Under surface opacpie and punctures not 
sharply defined, four apical segments of abdomen narrowed to middle. Length, 
7 mm. 

Ilab , — Western Australia: Mount Barker (S. Macsorley), 

An isolated species, at first glance somewhat resembling the female of O, 
haagi, but the head, prothorax and elytra are all very differently sculptured; the 
elytra are somewhat os on jubatus, but the head and prothorax are very dif- 
ferent; 0. granulatue has the head and elytra very different and the prothorax 
with much sparser granules. The antennae are black, except that the second and 
third joints are obscurely reddish. The elytral setae are indistinct from some 
directions, but abundantly distinct from the sides. 

GEOTRUPIDES. 

The Australian genera of this subfamily may be thus tabulated: — 

Elytra with more than five striae between suture and each shoulder. Solpoceras 

(in part). 

Elytra with five striae between suture and each shoulder. 

Soutellum much longer than wide Stenaspidiins* 

Scutellum about as long as wide. 

Middle coxae almost touching . Eucanthm, 

Middle eoxae widely separated Bolbooeras, subg. Solhapiwn, 

BOLBOCERAS TRICAVICX)LLK,.n,Sp. 

Caataneous; some margining and projecting parte darker. Under sur- 
face and legs with rusty-red hair. 

Head with a somewhat pyramidal mass between apex to near base, its sum- 
mit with an elongate projection on each side, its £ront with two snbeonicid 
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tubercles projecting fonvard. Mandibles large, notched before and at apex. 
Prothorax almost vertical and with tliree large excavations in front, the larger 
one separated from the summit by an obtuse ridge, the others frontal and each 
scarcely half the size of the large one, and shallowly connected with it; basal 
portion in middle about one-fourth the length of the segment, and with a median 
line; with a few laige punctures and fairly numerous minute ones; with minute 
granules irregularly diaributed, but becoming dense about sublateral foveae. 
Scutellum with sub-obsolete granules. Elytra with seven striae, containing dis- 
tinct but not very large punctures, between suture and each shoulder. Front 
tibiae with six teeth, hind tibiae bicarinate. Length, 20 ram. 

Hah , — Western Australia: Swan River (J. Clark). 

Belongs to Subgroup 1, of Group 2, of Blackburn’s revision of the genus, 
and would be there associated with B, frontale, which has the prothorax armed 
in the male, and is otherwise very different. The almost vertic^ front of pro- 
thorax, with three large cavities, and tbe curiously armed head are very different 
from any other species before me. On the type the projection on each side of 
the raised mass is about as long as the distance from its base to the front of tlie 
clypeiis, the smaller frontal projections are about one-fourth more distant from 
each other than from the front of the elypeus. 

Holboceras wkrugatum, n.9p. 

Black; parts of legs obscurely diluted with red. Under surface and lags 
with rather dense, greyish liair. 

Head with frontal elevation in the form of a narrow cui*ve<i ridge, extending 
half-way between the eyes, outer comer of each frontal wing slightly elevated; 
dypeus amoll, its middle subconical, behind it a transverse space divided ini^ 
two irregularly four-sided areolets by carinae, the hind outer corner of each 
arcolet elevated; with irregularly distributed punctures of various sizes. Pro- 
thorax large, evenly convex, sides strongly rounded and widest near base, base 
strongly rounded in middle; with fairly numerous, large, irregularly distributed 
punctures, and some small ones; sublateral foveae represented by clusters of 
punctures. Scutellum triangular, distinctly longer than wide, and with large and 
rather dense punctures. Elytra with large approximate punctures in ^de 
striae, of which there are seven between suture and each shoulder; interstices, 
except at base and on apical slope, narrower than striae. Front tibiae with ten 
teeth, middle coxae widely separated. Length, 8 mm. 

Hah. — Queensland: Cairns district (F. P. Do4d). 

At first glance somewhat like Stenaspidius mgrieorms, but with seven striw 
between suture and each shoulder. The scutellum is decidedly longer than i» 
usual in Bolboceras; possibly a new genus may be considered necessary for it, 
but failin g this it could, by Boucoraont’s table (Ann. Soc. Ent. Fr., 1910, p* 
387), only be referred to BoUioceras. The first elytral stria is narrowed and de- 
flected by the ecutellum, but it attains the base. Regarding the species as be- 
longing to Group 8, of Blackburn’s revision, it is distinct from all of them by 
the wide and deep elytral striae, with comparatively narrow interstices, and by 
the xothef long scutellum ; to the naked eye the elytra appear finely corrugated. 
A second specimen, from Cairns (H. Hacker), differs from the type in being 
smaller (6 xnttL), the sides, suture and shoulders of elytra, and sides of prothorax 
obscurely reddish, and the legs paler; its prothorax has no small punctures, and 



286 


OK SOMK AU$TR4IiUN dOABAUAKIDAE^ 


much sparser large ones (about thirty altogether^ excluding the submaiginal 
ones) and its front tibiae have but six* teeth. 

Var. rLAVOCASTAXBUM^ n. var. Three Hpecimens from southern Queensland 
(Buderim Mountain, Mapletou and Brisbane, H. Hacker) are 6avo*eastaneou8, 
with basal two-thirds of head and most of under surface black or blackish, and 
the scutellum infuscated; the antennae, palt>i and legs (except some projecting 
parts of the latter) are also decidedly pale; the prothoracic punctures ar^ as 
on the type, the teeth of the front tibiae vary in number from six to nine (on 
one specimren there are eight on one, and nine on the other). 

Eucanthus tricakinaticbps, n.8p. 

Dark castaneous; some marginal and projecting parts darker, antennae, 
palpi and parts of legs paler. Under surface and legs with rusty-red hair. 

Head with irregularly distributed and rather large punctures, fairly numer- 
ous, but not dense, at base, becoming crowded in front; with three transverse 
carinoe: one connecting the eyes, one connecting the front edges of the ocular 
oahthi, and one at base of clypeus. Prothorax about twice as wide as the median 
length, front angles acute, hind ones rounded off; with large punctures, mostly 
confined to the depressed parts, and with minute ones more evenly distribute. 
Scutellum about as long as wide, with sparse and small punctures. Elytra with 
large punctures in deep striae, of which there are five between suture and each 
shoulder; interstices with minute punctures, separately convex, the even ones 
wider than the others, the second and the sixtli (at shoulders) widest of all. 
Front tibiae with four teeth; middle coxae slightly separated. Length, 7-9 mm. 

Bab . — South Australia: Ooldea, Barton (A. M. Lea); Western Australia: 
Geraldton (J. Clark). 

The scutellum is much shorter than in StmaapUUas, and the middle coxae 
are almost touching, so it seems <ksirable to refer this species to Ettea/nihus; 
from the descuiption of E, fehchei it differs in having the head tricarinated, 
prothorax with coarse punctures, and scutellum with sparse ones. At first glance 
it appears to belong to Blackbum^s Group 3, of BolboeeroB, but the elytra Have 
only five striae between the .suture and each shoulder, and the cephalic structure 
is different. The prothorax has an obtuse ridge, scarcely a cariha, across the 
m^an fourth at the apical third, and around it numerous large punctures, be- 
tween it and the base there is a conspicuous median tine containing two rows 
(conjoined at the base) of punctures, towards each side there are two irregular 
transverse impressions containing large punctures, and all the gutters contain 
large punctures. 

MELOLONTHIDBS. 

Lipabbtbus oribbiokps, n.sp. 

Black, shining, some parts with a slight opalescent gloes; elytra obseurely, 
flavous, suture, sides, base and apex more or less infuscated, four joints of 
tennae, tU>ial teeth and claws more or less reddish.. Clothed with whitish hair, 
dense on under surf and hind parts, elytra glabrous. 

Head obliqaely flattened and with crowded and sharply defined punctures 
between eyes. Clypeus concave, with larger punctures than on rest of head, 
becoming larger and sparser in front, sides ev^y decreasing in width to apex, 
which is ^ntly ineur^ to middle. Antennae mne* jointed. Prothorax ^th 
frmit angles aeut^y produced, hind ones almost rounded off, median iino 
de^^; ptmotum almut as large as on head, with some larger ones 
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about. Elytra eiu^h with three pairs of* striae, eantaininf; fairly larjre punetureSt 
elaewhore with smaller but well defined puneturea, a few oblique stri^ositieH 
towards sides. Pygidium and propygidinm with punetures of two sizes aa on 
protborax. Front tibiae with three teeth, the second acute and nearer the thin! 
(which is very feeble) than the first; basal joint of hind tarsi slightly shorter 
than seeond. Length, 8.5-8 mm. 

if ah. — Western Australia: Kellerl>errin. 

Belongs to Group 2 ; an the elypeus, however, is somewhat incurved at tlie 
iqiex it is distinct from all the species referred to that Group by Blackburn; 
regarding the two basal joints of the hind tarai aa of etiual length, it would b<! 
referred to Group 5, and there associated with L, gJabripenws, from the descrip* 
tion of which it differs in he^ considerably l^er, and in the clypeus not 
rounded in front. To a certain extent it resembles JL, htridipenfm (of Group" 
12) on an enlarged scale. The hair on the protborax is fairly dense on the 
apical third, and fringes the base and sides, the intervening part (as viewed 
from the sides) being glabrous; the upper surface of the head on the tw^o 
specimens examined is almost glabrous, but may have been abraded. The clypeus 
is slightly more upturned in front (and consequently more largely concave) on 
one than on the other, but they are probably both uudes. 

A 

% 

LlPABKTRtJS TAKaAJUS, n,sp, 

cf. Black, somewliat shining; antennai^ (club infuscakd), palpi, front tibiiui 
and tarsi, and middle tarsi more or less reddish. Under surface with rather 
dense, greyish-white hair, bcjcoming sparser on hind jmrts. 

Head with crowded and rather small but sharply defined punctures, an 
obtuse elevation on each side of middle, with a gentle deprc«sion to clypeal 
auturo. (Clypeus with homewbat larger, lens crowded, and better defined punc- 
tures, suture gently arclmd forward sides strongly diminishing to near apex, 
with the front angles oblique and very acute, front evenly and rather strongly 
iitcurved. Antennae nine-jointed. Prothorax with surface somewhat uneven, 
front angles acute, hind ones rounded off, median line sctircely traceable; punc- 
tures dense but not crowded, somewhat as on clypeua, but less regular. Elytra 
with fairly large and dense punctures, and some sUghtiy larger ones in geminate 
striae. Hind parts with punctures slightly smaller and denser than on elytra. 
Front tibiae strongly tridentate; front tarsi with a longitudinal impression on 
the outer aide of each joint, basal joint acutely ridged on its lower edge; front 
daws rather stout, and with an obtuse basal process; basal joint of iiind tarsi 
slighUy shorter than seeond. Length, 10 mm. 

Jioh. — New South Wdes: Grenfell (Dr. E. W. I'erguson). 

There are some long hairs on the apex of pruthorax, and the sides nrul ha^c 
are distinctly fringed; timre appear also to be stumps of hairs near the apex, 

BO the type has probably been partly abraded; if non-abraded, it l)elongH 
^up 4, in which it certainly eeenw out of place; if abraded, it might be ae- 
with I. kreuilerae, from which it differe in tl>e acutely angled clypen-< 
ind ridged basal joint of front tarsi; its tarsi associate it with L. ater and L- 
^ 0 nieopt«rufs from the description of the former it should be distinet by its 

and sise, from the latter it differs in its eotoor of elytra and in the clypeus; 
from L. nifftt and i. inBignim, it is distinct by the clypeus more strongly narrowed, 
with the front angles more acutely projecting, and by the feeble tubercles oi 
li Maeleay’s grouping it would belong to Subsection 1 of Section 1, «nn 
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it is the first large black species with acutely angular clypeus to be recorded 
from New SouUi Wales. 

Lipakktbus bilobos^ msp. 

Flavous; head^ prothorax and parts of legs somewhat darker than other 
parte. Under surface and hind parts with short clothing, upper surface glabrouB^ 
except for marginai fringes, and a few submaiginal hairs on elytra. 

Head moderately convex, with small and ill-defined punctures. Clypeus 
rather short and concave, with somewhat larger punotures than on rest of head, 
front distinctly bilobed, suture gently bisinuate. Antennae nine-jointed. Pro- 
thorax strongly convex, with a wide apical membrane, front angles acutely pro- 
duced, hind ones almost rOunded off, median line absent; punctures fairly dense, 
but small and ill-defined. Elytra each with four slightly convex ridges bounded 
"by geminate rows of small punctures, the interstices wide and also with small 
punctures. Hind parte uith rather dense knd small punctures. Front tibiae 
obtusely tridentate; hind tarsi with basal joint slightly shorter than second. 
Length, 7.5 mm. 

Hah.— Northern Territory: Daly River (H. Wesselman). 

The first and second joints of the hind tarsi are almost equal, the first 
being a trifle the shorter; regarding it as such it would belong to Blackburn's 
Group 4, and there associated with L. aridus, which in general it strikingly re- 
sembles, but from which it is at once distinguished by the bilobed clypeus; it 
also closely resembles JL. flavwt (of Group 14), but the clypeus and front tibiae 
are different. If referred to Group 7 it would be associated with species with 
which it has few details in common. 

Liparktbus lokgipius, n.sp. 

t 

Black, in parte with a faint opalescent gloss; parte of elytra obscurely 
diluted with red, antennae^ (except club), palpi, and tarsi reddish. Under sur* 
face and legs with rather dense, whitish hair, Incoming sparser, but still faitiy 
dense, on hind parts; prothorax and head (except clypeus) with fairly dense, 
erect, black or blackish hair. 

Head obliquely flattened and witli densely crowded punctures. Clypeus 
rather short, moderately eoncave ; with slightly larger and less crowded punctures 
than on rest of bead, front angles strongly rounded off. Antennae nine-joii^ted. 
Prothorax with a fairly long apical membrane, front angles acutely produced^ 
hind ones roniid^ off, median line feeble ; punctures fairly dense and of several 
sizes. Elytra with geminate rows of fairly large punctures, those on the inter- 
stices almost as large, but not as close together; each side with a partial fringe 
of setiferous grannies, the setae short and stiff. Hind parte with punctures 
much as on clypeus. Front tibiae acutely tridentate. Length, 7 mm. 

Hah.—Weatem Australia: Busselton (Edgar R. Waite). 

From some directions the first joint of the hind tarsi appears to be slightly 
shorter than the second, but when examined so that its extreme base is visible, 
it appears to be .the length of the second, or even a trifle longer; it is certainly 
not **distincUy longer” (as in Group 8), henoe it might be referred to eithar 
Group 2 or 5. If to Group 2, it would be assooiated with L. whidi it 

a much larger species, with coarser protbomoic punctores and hm of elytta 
dai^; if to Qro^ Si it would go with £. efptbroptefus and L. mainUs; from 
the deftcripti(m of the former it differs in its darlw and pilose hind parts, and 

^ F 
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froiu that of the latter in being lar^r, and hind half of body darker. The en- 
tirely black club and simple clothing of hind parte distinguish it from the 
darker specimens of I. rcstifas and L. mproumhratutf; it has the general appear- 
ance of some of the darker specimens referred by Blackburn to L. vesHtus; it 
also resembles some of the darker specimens of X. mdpennis, and of X ineertw* 
(of Group 4). 

lilFAIUfiTaUS ORTHODOXVB^ n*8p. 

Black; elytra (base infuscated), hind porta (base of propygidium in- 
fuscated), and most of legs red or reddish, antennae and palpi llavous. Under 
surface moderately clothed with whitish hair, becoming sparser on abdomen an<l 
absent from hind parts, prothorax with erect discal hairs and apitjal and lateral 
fringes, elytra glabrous. 

Head with crowded and rather coarse punctures, the interspaces with minute 
ones. Clypeus rather short, slightly concave, suture distinctly bisinuate, sides 
oblique to apex, which is truncated, with the angles but slightly rounded off. 
Antennae nine- jointed. Prothorax with* front angles acutely produced, hind 
ones rounded off, median line conspicuous near baee, but scarcely traceable else- 
where; with large scattered punctures and fairly numerous smaller ones. Elytra 
rather short, with fairly large punctures in geminate series, the interstices with 
almost equally large ones. Hind parts with fairly large, dense punctures, on the 
pygidium mixed with some larger ones. Front tibiae tridentate, the third tooth 
rather obtuse; basal joint of hind tarsi conspicuously longer than second. Length, 
8 mm. 

Hah. — Queensland: Bowen (Aug. Sinmon). 

In Blackburn's table would be referred to FF, of Group S, from all the 
previously described species of which it is distinguished by the clypeus not be- 
ing tridentate. It is quite an ordinary-looking species, resembling more or less 
closely bicolourcd specimens of other groups, from which it is at once dis- 
tinguished by the long basal joint of the hind tarsi. The upper surface of Ihc 
head of the type is glabrous, but may have been abraded; the geminate rows of 
punctures on the elytra are sharply defined, but are contained in very feeble 
striae. 

LiPABKTBUS PIIilCBPS, n.8p. 

Black, subopaque; elytra of a dingy flavous-brown; base, suture, sides, and 
apex more or less infuscated, antennae, palpi, and most of legs reddish or llavous. 
Sterna with moderately dense, whitish hair, sparser on aMonicn, still sparser 
and shorter on hind parts, head with flavour hairs between eyes, protfaorax with 
side fringes only, elytra glabrous. 

Head with crowded and rather small punctures, with .some larger ones (eiwh 
containing a hair) scattered about. Cl 3 q)CU 8 moderately concave, sides rather 
strongly narrowed from base to apex, apex slightly incurved to middle, suture 
Strongly bisinuate; punctures slightly larger and less crowded than on rest o 
head. Antennae nine-jointed. Prothorox with front angles subacutcly pro- 

ceed, hind ones completely rounded off, median line distinct near base mn 
traceable almost to apex ; punctures rather small and numerous, but not crowded. 
Elytra short, with distinct ganinate striae containing fairly large punctur^, 
interstices with somewliat similar, but more distant, punctures. Hind parte w.i 
punctures much as on clypeus. Front tibiae acutely tridentate; hind arsi wi 
first joint distinctly longer ^an second. licngth, 6*6 mm. 

Hor^South Australia: Murray River (F. B. Ziete). 
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A rather small ^ specks, in general appearance fairly close to L. f»i- 

tuherculatus, but apex of clypeus gently curved instead of tridentate; in Black- 
bum’s table of its Group (10), it would be associated with L, Gonvexior and L, 
laeticulus; the latter is a much smaller species with sharply defined punctures qn 
prothorax and elytra, etc*; from the description of the former (which is hiurd|y 
more than a comparison with L. rotundipennu) , it differs in having the prothorax 
opaque, and elytra of two colonrs; L. rotundipenms has the dj^us rounded^ ill 
front and, with L. convexior, was placed in Macleay’s Subsection 3, having the 
^'Clypeus more or less minded in both sexes; it also resembles some of the 
moderately dark specimens of L. rub^f actus (Group 4). Ports of the under sur- 
face and legs have a slight pruinose gloss/’ 

t 

LiPAEET»U 8 CBIBBIPENNia, U.Sp. 

Black, shining; prothorax subopaque, antennae (parts of club infusoatod) 
and palpi reddish* Sterna and parts of abdomen with fairly dense, whitish hair; 
upper surface £^aiirous. 

Head moderately convex, with rather small and numerous, but not dense, 
punctures* Clypeas almoBt semi-circular, sides almost evenly elevated, suture 
fairly deep; punctures sparse and minute. Antennae nine- jointed, Proihorax 
with apicat membrane rather wide, front angles moderately produced, hind ones 
completely rounded off, median line absent; with fairly large and dense, but 
shallow, obsolete puneturws. Elytra short, sides and tips strongly rounded; with 
large and fairly dense punctures, the geminate rows very ill-defined* Hind parts 
with dense, sharply defined punctures, obtusely ridged along middle. iVont 
tibiae unidentate, apical process long and acute, basal joint of hind tarsi longer 
than second. Length, 8 mm. 

7/ab, — South Australia: Ooldea (A. M. Lea). 

In Blackburn’s table belongs to EB, of Group 13, and from all the specks 
there noted it differs in the black elytra; L. cutHCsps and L, rotundipemUs have 
the front tibiae bidentate, and differ in other details; there are many black 
species of other Groups, but the characters noted in the table are ample to dis* 
tinguish the present from all of them. The base of the clypeus, as seen from 
behind, appears to be traversed by a conspicuous ridge, with distinct punctures 
(the only distinct ones on the clyiunis) on its posterior end; from directly above, 
it appears to slope evenly downwards to the base of the elevated margin. On 
the type, the base of the propygidium is exposed, has a bluish-white gloss, atvi 
is densely clothed with white pubescence, but it would proliably be concealed on 
most specimens. 

Liparetrvh okmikatos, n.8p. 

Castaneo-flavous ; head (bcluding clypeus^ or not), sterna, and base of 
abdomen black, <jab infuscated* Sterna with moderately dense white hair, 
abdomen more sparingly clothed, hind parts and upper surface giatorous. 

Head with dense and sharply defined puncturee, but base impunetate; a 
vague depression in middle at clypeal suture. Clypeus with sides f^bly eleVatcd 
and oblique to apex, which is evenly rounded, two dtetinet aub-conjoin^ deva- 
iions in middle of baser,>uture deep imd bisinuate; pundum 
and larger than between eyes. Antennae nine^jointed; Prothoridc ye^ aborf, 
front angles almost rectangi^r, huid opes rounded dSi ptmotum 
and ill defoed, but not very. sB^. Elytm with ^iPiMte luWs of 
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moderate size, the interstices with j&ouiewhat smaller ones. Hind parts with 
crowded punctures of moderate ske, and with an obtuse interrupted ridge. Front 
tibi^ unidentate, apical process long and very acute, hind tarsi with \mal joint 
distinctly longer than second. Length, 4.5-6 nun. 

Hob , — South Australia: Barton (A. M. Lea). 

A small species, very distinct from all others known to me by the two pro- 
jections at base of clypeus; of seven specimens obtained, tiinc have the clypeus 
as pale as the prothonix; on the others it is black. In Hlaekbum’s table of 
Group 13, it would be associated with L, mf^destm, from the type of which it 
differs in the deep black head, with ely}>eal pi^)jeetions, and iu the even sweep 
of the front tibiae (on the typo of L» modestus tliere is a feeble projection near 
the outer base of the left front tibia — ^the right one is missing) ; A. mnnrj which 
is about the same size, has the hind parts darker, and is witliout clypeal pro- 
jections. 


LiPARLTBUS TIUIAUS, n.sp. 

Castaneo- flavour; elytra flavous, head and sterna black (»r blm^kish, club and 
scutellum infuscated. Sterna nioderatidy cdothed vrith white hair, becoming 
sparser on abdomen; hind parts with w^hite pubescence, except on tip of 
pygidium, where there are a few liairs, head with a few short erect hairs, sides 
of protliorax witli long fringes, rest of upper surface glabrous. 

Head with crowded and somewhat coarse punctures, slightly largio* on clypeus 
than elHcwhere, Clypeus almost seuii-circular, margins moderately elevated, 
euture deep. Antennae eight- join ted. Prothorox with front angles moderately 
product, hind ones rounded off, median line very distinct at base and. traceable 
throughout; punctures about as largt? as on bead, but less crowded. Elytra witl) 
moderately large ami dense puncture.s, geminate i*ows ill defined. Hind parts 
with dense, but partially concealed, punctures. Front tibiae unidentate, apien! 
prooeea long and mmte; basal joint of hind tibiae decidedly )ong«»r than second. 
Length, 4-4.25 mtn. 

Hah. — South AustnUia: Ooldca (A. M. Lea). 

Of the two species referred by Biackburn to Group 18 (to which this species 
belongs) it differs from L. /acratto; (from Queensland) in having the clypeus 
evenly rounded in front, and the hind parts pale and moderately clothed; and 
from the description of L, Itietm in its much smaller sue, and by tlic front 
tibiae; those at first appear to be unidentate, but the even sweep (jf tlie outto* 
edge is feebly interrupted near the middle on two specimens, although the inter- 
ruption is certainly not a distinct tooth, and from one specimen it is altogetber 
absent, If Blackburn^s surmise that L. (from King’s Sound) hc- 

longed to Group 18, is correct, that specios should I>e distiiul: Irom the pvosovt 
one by very diffeixint pnnetures on the head and prothorax. The antennae were 
examined under the microscope to make suih» that they were but eight- jointiMl. 

LxPAKET«rs onrPKAUS, n.ap, 

Casteneons; elytra (whieli nre shininjr) p«ler than prothorax (which w 
opaaneV. head, edi^ of prothorax, smitelluin, and sterna black, antennae navows, 
parte of clnb infnacated. Sterna witli moderately dense white hair, bettomin? 
toanet^, dmrter, iiad mostly deproased on abdomen (incIndinR the hind P«™>- 

Bead witb dense and sharply deflnad, but rather small, pnnetures, a fwWe 
tniteveeM aiediaii ’elevation in middle, ■ Clypens with sides strongdy narrowe o 
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apciK, front moderately elevated, truncated acrofis middle, but wit)) ajigles strongly 
rounded, suture distinct towards sides, but interrupted in middle; punctures 
somewhat larger and less crowded tb&n on the rest of bead. Antennae *»even- 
jointed. Prothorax wdth several vague transverse impressions, front angles 
acutely produced, hind ones very obtuse, median line feeble near base, and 
scarcely traceable eJaewbere; punctures rather small and fairly dense, but not 
crowded. Elytra with geminate rows of fairly large and mostly transverse 
pumdures; interstices with punctures of about the some sisse, but not transverse. 
Hind parts shagreened and with dense punctures, about a« large as on elypeus, 
but less sharply defkied. Front tibiae strongly tridentate, basal joint of hind 
tarsi conspicuously longer than second. Length, 8-8.5 mm. 

Western Australia: Mullewa (Miss J. F. May), Kellerberrin, 

Norfham. 

The antennae with but seven joints, and prothorax entirely glabrous, except 
for lateral fringes, can only associate this species in Blackburn's table with L. 
opacicoUiSy from the description of which it differs in having but one small 
tuberosity in the middle of the dypeal suture, an obtuse swelling on the fore- 
}>ead, head with rather coarse punctures, thorax only partly infnscated, and bind 
j>arts not black; the colour differences, however, are probably immaterial; struc- 
turally it is fairly close to L. lae^^in (a variable species in colour), but thei pro- 
thorax is not fringed across the apex. A second specimen is coloured as the 
type; on a third, the apical third of the prothorax, the shoulders, and base of 
el3d^a are blackish; on a fourth, the prothorax is black, except for an obscurely 
reddish transverse space near the base, but the elytra are blackish only at the 
extreme base. The clothing of the bind parts appears to be easily abraded, 
but is almost perfect on two of the specimens; on most of the abdominal seg- 
ments there is a transverse row of long yellowish hairs, but they are easily lost. 
The dypeal suture is not very deeply impressed, but is very distinct by a narrow, 
polished, impunctate space on each side behind it; the interruption in its middle, 
on three specimens, appears as a short longitudinal ridge. 

Makohidius PUNcnoonLis, n.sp. 

Hlm^k or blackish-brown, and sliining; legs and parts of under surface 
obncuivly reddish, antennae and palpi paler. 

Heml with coarse punctures, many semi-double; front with a deep and 
almost U-shaped notch, aides obliquely and afanost evenly increasing in wddth to 
base, where tliey are suddenly narrowed to touch the eyes at about their middle, 
(flub three- jointed. Protborax with front angles acutely produced, sides obtusely 
erenulated, regularly increasing in width to near base, wd then strongly in- 
curved (or notched) to base; with rather large, round punctures, each containing 
a flattened granule, but no setae, becoming crowded and irregular near sides; 
ba.<iie with a fringe of short setae. Elytra slightly dilated to beyond the middle, 
striae very narrow, interstices wide, each with an inner and an outer row of 
shallow punctures with elliptic outlines, and each with a thin depressed pale seta. 
Front tibiae with three teeth, the second tooth much nearer the first than the 
third ; each claw with a basal quill. Length, 9-10 mm. 

iToh. — Queensland: Coen River (W, D. Dodd). 

In Blackburn 'S table would be associated with M. excisieoUis, bom whieh it 
differs in being shining, in the very different of elytra, and absence of 

setae from the disoal punctures of protiioraz; ths sides of the bead are some* 
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what as on M. ^(frduUis, but the prothorax is notched at the sides, and with 
sharply defined punctures, each with a which does not rist* above the 

general level. 

MAKOHiniUS KUTRRMIPHILUS, n.sp. 

Dark reddish-brown or piceous-brown, some parts almost black; antennae and 
])alpi paler. Upper surfat^e with short, pale setae on the elytra in regular rows, 
except on the sidesi where there aiv some long ones. 

Head with rough, crowded punctures; in front with a large semi-doiiblo 
excavation; front widely and rather deeply cmarginatc, with a trijingular pra- 
jeVtion on each side of the enmi^nation, sides then slightly increasing in width 
to middle, and then triangularly dilated. Prothorax not twice as wi<le as long, 
ratlicr strongly convex, sides strongly and almost evenly rounded and strongly 
crenulated, considerably wider at base than at apex; witli large punctures, nearly 
all of wbieli have a shining granule on the anterior edge. Elytra with rows of 
long punctureH,' many of which are separated by transverse shining granules. 
Front tibiae with two obtuse conjoined teeth in front, and ii larger sub-obtuse 
one in middle; claws without basal quills. Length, 7-8 mm. 

Hah. — Queensland; Townsville, from nt^sts of Eutermes sp. ((1. F. Hill). 

Iji Blackburn's table would be associated with M. nuijor and M. gibbicoUts; 
from the fonner it differs in being much smaller, x)5*otborax mi»re convex, with 
its sides conspicuously crenulated and more rounded; fnau the description of 
the latter in the front tibiae and sides of head; M. UhiaUii, also from nests of 
w'hite ants, has the head and prothorax very differtmtly sculptured, and abnormal 
hin<l tibim^. On one specimen, the space between the lateral notch and the apex 
on each side of tlie head is evenly obli<iue, but on three others there is a feeble 
rounded projection on each side there. The outlines of the head are very different 
from all those given in the Transactions of the Royal Society of South Australia 
for 1917 (PI. xxxvii., figs. 88-107). T^Vom aome directions the prothorax appears 
to covered with large, flattened granules. 

DjRHtJCTEPHATiA PARVICKPS, n.sp. 

c?. Metallic coppery-gi'cen, elytra reddish, with a gi*eenisLi gloss; antennae 
(club infuscated), palpi, and legs (knees greenish, parts of tarsi purplish) red- 
dish. Moderately deiiselv clothed with depressed, whitisli pul)csccnce. 

Head with crow^ded, round, and rather shallow punctures. ClypovLH with 
front angles elevated and filled with bau’, the notch w^idely U-shaped. Prothorax 
with median line conspicuous throughout, but not very wide, each transverse 
aulcuB rather deep, not traceable to middle, the side adjacent to it angularly 
dilated; punctures much as on head, but sparser “adjacent to the median line, 
Scutellum highly polished and impunctate. Elytra with dense, asperate punc- 
tures, rather large, Imt not sharply defined, several interstices feebly elevaU^d. 
Pygidium with Sense and rather small punctures, an almost impunctate median 
line, the tip with a coppery gloss. Front tibiae bidentate, tliree basal joints of 
front tarsi much wider than long, and densely padded on tmder surface, l/ength, 
8*8.5 mm, 

JS^ab, — Queensland: National Park in December (H. Hacker and R. Illidge), 

The median line of the pronotum is neither narrow nor shallow, being much as 
on the species identified by Bladcfaum as D, ignota, which, however, he refen'ed 
to A.B, in his table of the genus; from tha-t species it differs in having the head 
smaller, clothing riightly longer and paler, hind tarsi darker, and elytra reddish; 
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head is smaller than in D. r&hmtndia, and is without the deep sub-basal de- 
pression of that speeies; the head is also smaller than in D, nkidiea^Sy and the 
median line of the prothorax is narrovP*er. The elytra, from some directions, ap- 
pear to be densely and hnely granulate-punetate or ratlier coarsely siiagreened, 
so that the seriate punctures are not sharply detUied. Of eight specimens under 
examination^ seven have the elytra distinctly reddish (as they occasionally ore in 
D, richmondia)f but on the eighth they appear at most to be obscurely diluted 
with red. 

BiraUCKPHALA CRIBBIPENKIS^ n.Sp. 

cf. Briglit metallic coppery-green; antennae (club blackish), palj[.M, and legs 
(knees slightly greenisli, most of tarsi infuscated) reddish. Moderately densely 
clothed with pubescence> stramineous on upper surface, white on lower surface. 

Head with crowded punctures. Clypeus with front angles strongly produced 
and hUed with hair. Prothorux with median line shallow and rather feeble in 
front, almost disappearing ])osteriorl.v, transverse groove on ea(*h side fairly 
deep, not traceable to middle, side near each snbaugnlarly dilated; punctures 
large, shallow and uiostly well dehned near median line, crowded elsewhere. 
Scutelivun with a few distinct ])unctures near apex. Elytra with deep and large, 
Bubquadrate punctures, close togetlmr; with several feeble longitudind elevations. 
Pygidium witli dense and small ]>uncture8, mostly concealed, except at apex. 
Front tibiae bidentate, tarn long, second and third joint of front pair strongly 
tratisver&e. Length, 5-6.5 mm. 

?. Differs in having the head smaller, with an obtuse sw^elling in middle, 
near clyi>eal suture, front angles of clypeus scarcely produced, abdomen larger 
and more convex, and legs miujh shortt*r, with no joint of front tarsi transverse. 

Hah,— Queensland : Crowds Nest (R. IlUdge). 

In Blackburn’s table would be associated with J>. rufipe», but on that species 
the clothing of the upper surface is considerably stouter (nearer scales than 
pubescence) , the clypeus is less dilated in front, and the legs of the male are 
longer, with wider front tarsi; it is also close to D, tarsaltV, but the median 
line of the prothorax almost vanishes posteriorly, instead of l>eing deep and 
wide near base^ the tarsi atv ako darker; /). puhemla is slightly larger, with very 
different clothing; />. is highly polished; alt the other red-legged specks 

are considerably larger. 

DirancKPHTALA AaoRoes, n.«p. 

purple; median line of prothorax, scutellum, pygidium, parts of under sur- 
face, hind femora, and most of middle ones green or coppery-green; elytra, an- 
tennae (except club)f palpi (except apical joint), and most of Ifegs mldish, 
parts of torsi somewhat purplish. Upper surface with rather sparse hairs or 
long pubescence, becoming longer on sides, olotliing of under surface shorter and 
paler. 

Head rather small, with largo irregular punctures. Clypeus almost thrice 
as wide as long, sides evenly rounded, front almost truncated; punettim much 
as on inter-ocular space. Eyes vei^ large, extending from clypeal 8ttk>ir6 almost 
to prothorax^ less than half on upper surface. Antennae mght, club thm** jointed 
and small. Prothorax about two-thirds as long as wide, strongly convex, each 
side angularly dilated near a large and almost round snb^lateiat fovea, from 
dilated pa;^ incurved to base and rounded to apex, median Rne deep and narrow; 

irregularly distributed and tatlier aparse/ polii^ 

Elytra with large aiid 
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irreg:ular striae, Pygidium with dense punctures, ilind femora mueh stouter 
tlian tJie otiiers; front tibiae strongly bhlentate, basal joint of front tarsi as long 
08 three following combined, each of these longer than wide, claws each with a 
large, acute appendix. Length, 7 mm. 

i/ ah .—New South Wales (W. Du Boulay). 

The very large eyes and sJfort and wide clypeus, truncated in front, are 
very different from all previously deacribed apeeies of Diphuee^Ma; but as the 
(judging l>y its front tarsi) m presaniably a female, it fieems undesirable 
to propose a new genus for it ; in the allied genus, Cunderdiniaf the antennae arc 
nine-jointed. 

NKOHKTeHONYX. 

The moiiotypic species of Neoheteronyx (iV. Uviditii) was charactei'iaed as 
distinct from Heteronyw by tiie mentam being strongly convex and narrower, 
luaxillai^ palpi long anti thin, and front and middle tai*si of the male rather 
stixingiy dilated. It was also noted as having the antennae* (fompoaed of eight 
jv>intH (three forming the club); labrmn altogether below' tlm clypeus; eye» large 
and entire, liiud coxae on sides shorter than s^ond ventral si^ginent, front tibiae 
of male bidentate and of female simple, ami claws appeudiculate. Also “The 
general facies is very similar to Ueteronyx though tlie head looks disproportion- 
ately large/’ In tlic table given (Trans. Iloy, Soc. S, Aust., 1898, p. 34) it 
w^as distinguished from Ilcteronyx by “Anterior four tarsi of male strongly 
dilated,” and it was stated (ib., 1908, p. 367) that “The four anterior tarsi of 
the male in the unique known species of tbi« genus are most remarkable, re- 
sembling those of a Harp«lw.sf.'' it wdll be seen, therefore, that tlu* main feature 
relied upon for its generic distinction was a sexual one, and that this waa so, 
is proved by the fact that when first revising Mete f onyx (Proc, Linn. Siw. N.S. 
W^ef4> 1.888, }i. 1338) he [Blmfkbum] referred a cloaely aUit^d species {//. brevi- 
collk) to it, without expressed doubts as to its generic position; still later (Trans. 
Roy, Soc. S. Aust., 1910, p. 221) he.dewuibcd If. eoxaUs (w'bich, as will be 
noted, 1 consider a synonym of brevicoUis) as a Jleteronyx and said “1 was 
disponed to consider it generically distinct from Jfcfcran,v*r, but on furtlier con- 
sideration its peculiar charmderM ap|>ear to me to be only exaggerations of what 
i» to be found in species that certainly must not be separate^l from Jleteronyx” 
I think tiiat Iwitim should be regarded as belonging to a section of Group 2 
of lletcronyx to which brevtcollw and cexalk Were referrt'd. There are before 
me ten other with tlm «ame large eyes a&d curious api)earancc of head 

as in iV’. Imdus, with the front tibiae onL, bi-, or tridentate, with the front and 
irikidle tarsi strongly or moderately inflatoJ (or at least longer than usual) and 
densely clotlied in tiie male, and (piite clearly leading up to Group 2. Moreover, 
some of the characters mentioned by Blackburn are not <pute in accordance with 
the fwite: on the type female of iV. Ihidm the front tibiae are not simple, but 
are bidentate (see flgurt* 2) although the teeth are evidently worn; on fw7> other 
females, the second tooth is sbar)) and quite well deftned, altliough rather small, 
the part in front of it, the first tooth, is slightly longer than the basal joint ot 
tarsi. The eyi^ also are not entire, as the sides of the clyjiens are prtKiuced 
backwards over alkmt one-fourth of tiieif length (see figure 3), the produced 
being so directed that if continued they would meet the front angles of 
the prothorax. The species of the group have a distinct resemblance, usually ott 
a smaller scale, to those of OowodHs, some spm of which also have dilated 
tarsi; but their middle and hind daws, although not always the front ones, are 
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simple; their tibial teeth also vary in number. Although, as noted by Blaek- 
bum, the front tibiae of Il^teronyx are^ nearly always tridcutate, the third tooth 
is frequently very small, in some it i.s quite absent, and in a few they are dis- 
tinctly unideutatc. In if, unid^ntcUua, from Groote Eylandt, in w^hieh the sexual 
differenot*s of the front and middle tarsi are strongly pronounced, the front 
tibiae are unidentate in both sexes. Some species of Hsteronyx have the mentum 
quite as convex, and the palpi us long and as thin. Unfortunately, in the same 
publication, and in the same year, he had pnnuously given a Heteronyx the same 
specific name (Proc. linn. Soc. N.B. Wales, 1889, p. 437 and p. 1255) so that 
on referring N. Uviilm to lleiei'vnyx it Inscomes necessary U* alter its name. 

Hetehonyx harpalinus, n. num. 
if. (N eoheterofiyx) li%4dm Blackb., n,pr. 

This new uaiuc is proposed for Neolwteronyx Uvidm^ for which a change is 
necessary; see note (above) on I^^oheteronyx. 

Hetekonvx BKEViooLLis Blackb. 
if. coxaMs Blackb. 

Closely allied to the preceding species, but with sides of clypeus differently 
curved about eyes, its median projection (viewed from behind) slightly more 
prominent, prothorax and elytra with aomewhat coarser punctares, and elytral 
interstices feebly but moderately distinctly elevated. The type waa from New 
South Wales, and other specimens from Uie same State agree closely with it; 
two specimens in the National Museum from the Howitt collection (without 
locality labels) differ from the type in lieing smallei*, and with the median pro- 
jection of the clypeus acfareely visible; a speedmen labelled as fmm Tasmaiua (in 
the Macleay Museum) has the ridged appearance of the elytral interstices more 
conspicuous than usual; one from Bowen is slightly wdder than the others, and 
has the elytral interstices without a ridged appearance, owing to the greater 
irregulaiity of their punctures; other (Queensland specimens are from Mackay 
and Gayndali, the latter one was found amongst the dupUeatca in the Macleay 
Museum, but tlie species was <*ertainly not described by Macleay when dealing 
with the Qayndah beetles. 

I believe that JL coxalu was founded upon the same species (the type of 
if. brevicoUk waa in the Macleay Museum when coxalk was described), the 
sfrongly transverse prothorax, short hind coxae and long basal joint of hind tarsi 
are features common to N, lix^m (now If. harpdimui) and all its close allies, 
and (in combination) found in no others of Group 2, or, in faeti elsewhere in 
the genus. In examining the type of H. eoxaUe, prior U) its despatch to the 
British Museum, it was noted as being a small, short, coarsely punctured species, 
but at the time no specimen of 11 , hrevieottis was available for comparison* The 
type of JL hr 0 iHcolU$ is now before me (on loan), the basal angl^ of its pro- 
thorax, seen perpendieulaidy to themselves, are certainly slightly more than right 
angles, and are very feebly rounded off, but from tlie same point of view ^kuperne 
as noted for eoxaU^, they appear to be ^‘sbarpiy right angleii.” In the 
original description they were noted as ^^obtuse (somewhat roundly)" but the t3rp« 
now (as it probiMy was when described) has the basal angles pressed closely 
against the elytra so as to be pi^ially concealed. The type is a female; the 
male has the front and middle tarsi slightly longer, and more densely 
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<3lothed, and the hind femora subangularly diJafed and with a few setae on tiie 
middle of ite under surface (somewhat aa on 11, nociivagm), 

H, netifetf with which //. comlis was compared on account of the lonjsr basal 
joint of its liind tarsi, belongs to Group 4; on the type of 17. hrevieoUis the 
basal joint is certainly not as long and as thin as in H. setifer, but it is at least 
half as long again as the second; and in all the allied species it is decidedly 
longer than the second. 



Text-figures 1-19. Parts of lietenmifx, 

1. iJ. hmpalinm Lea (if. Uvidus Blackb«)t front tibia; 2. from tibia of 
type female, worn; 3. eye, 4, 5. 17. bf*evicoUis Blackb., clypeus from two points 
of view; 6. front tibia. 7. 77. cribifrom Lea, frpiit tibia and basal joint of 
tarsus. 8. 77. tridentatua Lea, elypeus with portion of labrum and of mentum 
showing; 9. elypeus with suture inviailile from behind; 19. front tibia 11, 12. 
JBf, clypeatialsA, elypeus from two points of view; 13. front tibia. 14, 15. 77. 
ftHconstons Lea, elypeus from two points of view; 16. hind claw. 17. //. tweti- 
vugm Lea, elypeus; 18. elypeus with suture invisible from behind. 19. //, wm- 
4eftfatUA Lea, front tibia. 

The following table deals only with H. hnrpoMiim, H. hrevixollia and other 
dosely allied species, all Iiaving a characteristic appearance of tlic head and pro- 
tborax; in them the inflation of the front tarsi of the males varies from very 
ptronounoed to but little more than in the females, but. as with other sexual 
aharacterB, not been used in the table. 
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A. Front tibiai» tridentate tridentaiUB, 

AA. Front tibiae unidentate. 

a, A polished strip immediately bdliind elypeal sutan^ wmdentahiB, 

aoL Without such a strip. . . eribnftmv. 

AAA. Front tibiae bidentate, 

B. Without a polished strip behind elypeal suture. 

h. Clypeal margin strongly elevated in front dypeaH^, 

hh. Clypeal margin slightly elevated throughout phanophilm* 

BB. A polished strip immediately behind elypeal suture. 

C. Scutellum wiUi fairly numerous punetiuT^s. 

e. Pale eastaneous, approaching davous harpatinwi, 

ec. Dark eastHueous or blackish moon$t(mi<. 


CC. Seutellum at most v;ith apaj'se mai^nal punctures. 

D. Prathoracie punctures smaller than on all others of AAA 

tramver!sopoUtu9, 

DD. Prothoracic punctures of at least moderate aiee. 

E. Front of clypeus , (viewetl from behind) feebly and evenly 

trilobed noctivagti^, 

EE. Front (so viewed) slightly advanced in middle. 

F. Median length of protliorax »c4ireely greater than that 

of sides. . . , , . . . , hreviooUw, 

FF. Median length notably greater hrevieoxis, 

IlJCTBaONYX CTEUBRIFBONS^ n.sp. 

Heddish«eastaneous ; parts of under surface and of legs somewhat paler^ aH' 
tennae ilavous. 

Head large, with rather dense punctures of moderate siae on frons, be* 
coming denser and slightly larger on clypeus; clypeus with margins gently 
rounded and feebly upturned. Antennae eight-jointed. Prothorax about thrice 
as wide as the m^ian length, front angles moderately produced, the hind ones 
slightly more than angles, and not rounded off) panetures intermediate in 
density and ske between tlioso of frons and clypeus. Seutellum impunctate. 
Elytra with rather closely placed and mostly uneven rows of large punctures 
(about twenty rows on each elytron), the interspaces with a few minute punc- 
tures. Metastemum with crowded and coarse punctures on sides, almost im- 
punctate in middle, mhh more than twice the length of sides of bind coxae. 
Pygidium with coarse, crowded punctures. Front tibiae unidentate, basal joint 
of front tarsi thin, and about as long as three following eombined, basal joint 
o£ hind tarsi almost as long as two following eombined. Length, 7.25 nun. 

Hob. — Queensland: Bowen (Aug. Simson). 

Belongs to Blackburn’s Oroup 2, and to the section represented by H. brtvb- 
eoUis; of the otker dosely allied speeies only H. wmdent^KtUB baa unidentate front 
tibiae, and from that species it is distinct by its larger siae, more* pjeraUel out^ 
lines, much denser punctures on pronotom and frotts, larger elytcsl punetoras, 
etc. The upper surface of the type (exeept for the h^ral fHnges) is now quits 
glabrous, and was probably never distinctly clothed, the pygidium baa numefpua 
hairs. The ftons, immediately behind the elypeal sutiire, is witimut a sUning 
impunctate atrip, aS on many of tbe closely allied epeeies; the elypeua, from no 
direction appears to have a frontal elevation ; the etytral puneticrsa are deridsdlif 
lotge, so that the rows, of which there are about cm each asn 

rather eloae together, but cm the apical dope ih^ am ) apitom^^ anid iP' 

regular; the under surface of tbe front femora is ffimly sCriraM 
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the front tibiae are possibly somewhat worn, but they are now certainly uaideil- 
tate* 

IlBTEHOKyx ramuKTATua, n^sp. 

Pale reddisb-eaataueous; elytra, abdomen, antennae, and parte of legs still 
paler. 

Head rather large, irons and elypeus not on separate planes; frons with 
fairly large punctures near the baae, becoming crowded at clypeal suture; dypeus 
itself with densely crowdetl punctures, its margin gently elevated, the middle 
lightly incurved. Antennae eight- jointed. Prothorax about thrice as wide as the 
median length, front angles moderately produced, hind ones rounded and obtuse 
(from above appearing sharply rectangular), punctures fairly large and numar- 
ouB, although not dense, becoming smaller and sparser on sides. Scutellum 
densely punctate. Elytra with rather large and asperate (or squamose) punc- 
turcH towards base, becoming smaller and sparser, but still fairly large posteriorly, 
Mib-Hutural and lateral striae distinct, the qthers feeble or absent. Metastemum 
with and moderately large punctures, becoming sparser and smaller in 

middle, sides about twice as long as sides of hind coxae. Pygidium with punc- 
tuTO much as on hind coxae, becoming smaller sAmni apex; with a rather large 
shallow depret-aion on each side of base, middle ridged posteriorly. Front tibiae 
strongly tridentate, hind tooth rather small biit acute, the others long and sharp, 
tlie apical rather short and thin; front tarsi long and thin, especially the claw 
joint, claws each with a large basal appendix- Length, 7 mm. 

Hab , — Central Australia: Macilonnell Ranges (Capt. 8. A. White). 

In Blaokbum^s table of Oroup 2 would be plao^ with H. torvm and H. 
hif(pi(Muag to neither of which is it at all dose, being allied to /f. bremcoWs^ 
despite its tridentate front tibiae. The pubescence of the upper surface is very 
short, sparse and inconspicuous, but even so is more distinct than on others of 
the close allies of N. brevhoUis, the fringes are rather feeble; the metastemum 
has some long pale bain* in front, the py^dinm, except for the marginal fringe, 
is oiabrouB. The front of the clypeus, from a right angle, is seen to be slightly 
incurved, from behind the middle appears to be obtusely projecting; its front 
face is densely punctate, as is also the labrum; the mentum is strongly convex, 
but its front face is conspicuously concave. The apical membrane of the pio« 
thorax is extremely short behind the eyes and scarcely visible elsewhere, the one 
at the apex of the elytra is well defined, althcfugh rather short. The hind ta»i 
are missing but are probably similar to the middle ones, in which the basal joint 
is det'idedly longer than the second. 

BST^SROifTX 11,81* 

Reddub'tiOBtaneoua ; antennae and parts of nader aorfaoe and of legs paler. 

Head large, with fairly larpre and dense pnnetnres^ becominp crowded on 
elypens; dypeus rather lonjf, front truncated and strongly upturned, sides 
moderately upturned and deflected at eyes, djitennae eight-,iointed. Prothorti 
l^out twice and one half as wide as the median length, sides sub-angulariy 
dilated in middle, front angles acutely produced, hind ones not at all rounded 
off and dightly more than right angles (fiom above appearing sharply rectangular), 
b eifft and apex hisinuate; with large and dense, but not crowded, punctures. 
SontaUnm with a few punctures. Elytra witti large punctures, mostly in irregular 
series (about twenty oh each elytron) , but somewhat smaller and crowded about 
mrture and apex. Metasternmn with dense and large punctures, becoming sparse 
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in middle, sides fully thrice the length of aides of hind coxae. Fygidium with 
coarse crowded punctures. Front tibiae bidentiite, front tarsi dilat^ and rather 
densely padded on under surface; hind femora aiibaiigularly dilated in middle ot' 
under surface, basal joint of hind tarsi almost twdee the length of second claws, 
appendiciilate. Length, 7 mm. 

i/ab.— Tasmania. Type in Macloay MuBeum. 

Belongs to Blaekbuim’s Group 2, and has tlie large globular eyes^ abort hind 
coxae and long bas^ joint of hind tarsi of IL hremcoUk and its close allies; 
the clypeus is more strdngly upturned in front than on the closely allied species; 
from the usual point of view it appears to have the apex truncated; changing 
the point of view to a more forward one it appears feebly incurved to the middle 
and in eoniitequencc feebly bilobed ( fig. 11 ) ; passing backwards, the view alters, 
so that the middle appears slightly projecting (fig. 12), somewhat as on brevi^ 
eollbt^ or with the apex trilobod; on the present species the second tooth of the 
front tibia, seen at right angles, appears to he. due mostly to the sudden notching 
of the tibia near the apex; on H. brevicollut it appears as a conspicuous pro- 
jection, The hind femora could scarcely be regarded as dentate, ^though the 
subangulate appearance of its middle is <iuite distinct, and is somewhat enhanced 
by a few setae; the middle torsi are rather strongly inflated, but Jess so than 
the front ones, the hind claws are missing, but each of the others has a large, 
obtuse, baBal appendix; on this, as on others of the close allies of H. brevieolUs, 
the clothing of the onyehium on each claw joint is rather dense, so that it is not 
always easy to see the sha]>e of the claws, but tiiey are always appendiculate, 
the appendix large and membraneous. The upper surface of the type (except 
fdr the latei*a] fringes) is now entirely glabnnis; it is evidently a male, probably 
the female has simple hind femora and less strongly dilated tarsi. 

HKn‘:TU>KVx PHAifOPHiLim, n.sp. 

Castaueous; elytra, under surfatse, and legs slightly paler than prothorax, 
antennae flavous. Upper surface glabrous, except for marginal fringes, lower 
surface sparsely clothed. 

Head rather large, with dense punctures of moderate aiase and individually 
distinct, slightly larger and denser, but otherwise much the some, on clypeus; 
elypeuB on an even convexity with frons, margin slightly upturned and gently 
" rounded. Antennae eight-jointed. Protliorax almost thrice as wide as the 
median lengthy front angles produced, hind ones obtuse, but not rounded (from 
above aj>pearing sharply rectangular) ; punctures as large and almost as dense 
as on frons. Seutellum impunctate. Elytra with large punctures, mostly ir- 
regular, but in places with a distinctly lineate arrangement, about twenty-five 
irregular rows on each elytron. Metastemum with dense punetureSi becoming 
sparse in middle; sides more than twice the length of sides of hind coxae. Pygi- 
dimn with crowdqcl punctures, about m large m on pronotum. Front femora 
finely serrated on part of under surface; front tibiae bidontate; basal joint of 
hind and middle tarsi about once and one half the length of the second, of the 
tnmt tarsi thin and more than twice the length of the second; claws appendiculate. 
Length, 6.5-7 nun. 

Hah. — Queensland: Cairns distxici, abundant at lights (H. Hacker, Or. J. 
F. Illingworth and A. Lea), Kuranda (R. W. Armitage, in National Museum), 

Allied ^ B, hrevicoUis, of Group 2, and at first glance looking like small 
specimens of Ocwodus, but the claws not simple. The front and middle torsi are 
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not (lonfipicuouHly iiiOaled and padikO m ou soveral ol the dose allies of IL 
hf evicoUii^^ but they are slipriitly larger and rather more densely clothed than on 
femaie; the club of the antennae is also slightly the larg^n* on th<* male. The* 
serrations of the front femora average about six, with a seta between eacli )>air, 
but nom^ manii)ulati(iu is necessary for them to Ihj stnii dearly. The dypeus, 
perpendicularly to itself, appears to liave the front tnincated and the sides 


obli(|uc, but from tJjc usual point of view its margin appears to l>e gently rounded; 
immediately beliijid its suture the frons is without a narrow p<)lislied hnpuneUite 
strip; allhougli tlie ])unetures on the head are very dense they are scarcely 
crowded, as cmli is in<Hvidually distinct and not oonHuent with any of the ad- 
jacent ones; there is a feeble transverse iinpreission on each side of the pro- 
ihorax of most, of the speeiraens, but it could be easily overlooked. The pro- 
tbortude. membrane is very simrt bddnd the eyes, and not traceable elsewhere; 
the elytra are without an apical one. The general colour is of a rather bright 
reddish-castaneous; some slwimens are of a rather dark brown, on one of tlie 
Ikrger specimens the head and prothorax ai'e almost bla<*k, a few small ones are 
^ale castaneous. but the elytra are always paler than the prothorax. 


. IlKTKm)S'YX BKKVia>XlS^ U.sp. 


' Almost black; idytra blackish-brown, paii/^ of under surfm?e and of legs 
obscurely paler, ant(‘nna<» and palpi pale castaneous, club flavous. Upper snrfa(?e 
^abrous, excei)t for straggling lateral fringes, 

Hea<J rather large and convex, with sharply defined and moderately dense 
punctures, beiMuning larger and crowded on elypeus, a narrow sliining and almost 
impunctate strip immediately behind clypeal suture. Clyjnms with outer margin 
rdduded and slightly uptiirn<‘d. Antennae eight-jointed. Prothorax about thrice 
^ 'wide as the median length, tVonl angles moderately produced, hind ones 


slightly obtuse, but not rtmnded (iff (from above appearing sharply rtHdang'nlar) ; 
pun<*tures about us large as on back part, of heivd, and moderately dense, but 
not crow^ded, l)ecoming s[>ar8(u* on sides. Scutelluui impuuctate. Elytra wdth 
Ikige punctuws in more or less regular rows (about twenty on each elytron), hut 
beeomir^;: irregular about apex. Metasternum with denst* punctures, becoming 
sparse in middle, sides thrice the length of sides of hind coxae. Pygidium with 
larger and somewhat denser punctur(\s than on pronotum. Front femora finely 
jaierrated on under snrfao<s* front tibiae Imhmtate; basal joint of hind tarsi about 
twice ns long as second; (daws appendiculate. Length, 7-8 mm. 

Jfab, — Queensland: Cairns and Kuranda (H. Hacker), MosHinan (Dr. d. F. 
Illingworth). 

Allied to //. br&vieolh'ff, of Oroup 2, mid in gmiehil ft[)pc»iinu?<v owite close 
tp Ocnodm unidmiatwt, but claws not simple; from the larg(?r and darker speci- 
mens of the pre<*.eding fepeeiea it is distingnisluHl by the shining strip behind the 
<dypeal suture; tlie punctures on the pwnotiun and frons are denser than usual, 
but not as dense as on that species, The luise of the pi’othorax is but feebly 
i^iainuate, but the metlian lobe i>n>jects bm^kwards more than is usual in the 
eibae allies of //. brcrfeoKiVf. Viewed perpendicularly, the elypeug appears to he 
truncated aerose the atwjx, with oblique sides, hut from behind its slightly rais<>a 
margin appears aliJtuw»t acmi-ciroular, with the middle feebly prodimnl; although 
tjbe linerte arrangement'' of the elytral punctures is quite distinct, and some- 
tin^ two rows $eem altnoat regularly geminate, no row .i» 
elytra are without an apieai membrane; on the pronotum the jnembrane is vciy 
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sliort behind the eyee, and not traceable elsewhere. Two apecimeru^ from Kut- 
aiuiu, are rather sxnaJler and paler (dark reddish-caataneous) than the type> and* 
have a fi^w small punctures on the sides of tiie scutellum, but otherwise tliey 
agree well with iU 

HbTKRONYX INCOKHTAKS^ n.sp. 

Black or blaekiah; parts of under surface paler, legs pale eastaneous, an-» 
lenune flavour. Upper surface glabrous, except for feeble lateral fringes, meta- 
stenium glabrous, except for a few median setae. 

Head rather large and convex, with shaiply defined [mnetures of moderate 
size and fairly dense, but evenly spaceil, a polished impunctatc strip behind 
clypeal suture; elypeus with outer margin slightly upturned and semiHurcular^ 
punctures larger and closer together than on frons, although not c^influent 
Antennae eight-jointed. Protiiorax fully thrice aa wide as the' median length, 
front angles acute, hind ones slightly more than right angles, but appearing 
acutely retdangular from aboviv punctures slightly larger, sparser and less evenly 
apac*.ed than on frons. Scutellum with fairly nuiuerous and small sharply defined 
puncturcvS. Elytra with more or less regular roM*s (less than twenty on each 
elytron ) of fairly large pun(^tul‘e8, smaller close to suture than elsewhere, and 
irregular on apical slojw. Metasternum with dense punctures, )H>coining aparsa 
in middle; sides almost thrice tiie length of sides of hind coxae. Pygidium With 
crowded puiictures, Front femora feebly s(?nrated on part of lower surface; front 
tibiae bidentnte; hind tarsi witli basal joint about once and one half the length* 
of sH^eond ; claws each with a large basal appendix. Length, (1-7 mm. 

Uah. — Queensland : Coen Itiver (W. D, Dodd and H. Hacker), Stewart 
Kiver ( Dodd J * 

A black or blackish species, allied to U. brepieoU’in^ of Group 2; from tim 
preceding spmes it difiers in l)eing smaller, with sparser punctures, and elyim 
less purfidlel-sided. The male lias more numerous setae on the under surface o£ 
the front tarsi, but otherwiK* there appear to l)e no exteimal distinctions of sex 
on the eight specimens under examination. Seen from bohind, the front of thd 
cJypeus appears to be very feebly trilobed, the median lobe sometimes slightijr; 
advanced* One specimen has the upper surface entirely black, on one only tho 
scutellura is obscurely reddish, on another the scutellum and a spot on each side 
of pronotum are obscurely reddish, on one the upper surface is dark piceous^ 
brown, but the prothoraeic margins, shoulders, and lamtellam are reddish; one 
has the upper surface entirely bright castaneous; the metasternum and elytra! 
epipleurae are usually paler than the abdomen. 

HBTKIiONYX NOOTIVAOUH, n.Sp. 

Bright caataneous, under surface and legs somewhat paler than tipper aur- 
fat^e, antennae fiavous. Upi>er surface glabrous, except for loose matgitial 
fringes. 

Head rathar largt* and convex, with fairly large, evenly spaced, and ihoder^ 
ately dense punctureH, but absent from a narrow shining strip immediately be* 
hind clypeal suture; clypeus with margins Icebly elevated, truncated across apet) 
punctures denser and somewhat larger than on from/ but not eouilueui. An- 
tennae eight-jointed. Prothorux thrice as wide aa long, front tmgles ocute, hind* 
ones somewl^ obtuse (appearing sharply rectangulsir from above) ; punetures* 
about as inrj^ as bu from, but less numerous, an impunetiite mediaii tine ui« 
basil] half, Amtellmn impunctate or almost so. Elytra with larger puilotuilai': 
than on pranottiii, and moetly in rows (about twentjr on esk^h el^rou)* wMelh 
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in placet, are quite rej^ilar, but very irregular alioiit sides, apex and suture. 
IfetaBternum with crowded sub-asperate punctures, liecoming sparse in middle; 
sides more than twine ua long aa sides of hind coxae. Pygidium with rather 
large and dense punctures* iVont femora slightly serrated on middle of under 
surfai^e, front tibiae bidentafce; hind femora li^ub^angulate at middle of under 
surface and with a loose fascicle there; basal joint of each tarsus distinctly 
longer tlian second, each claw with a large basal appendix. Length, 6.5-6 mm. 

Hah, — <iueen»lttnd: Cairns, to lights (Dr. J. F. Illingworth). 

Allied to //. br&vicoUis, of Group S; that s][M?cies is a <iO«sistently paler 
one, with tlie median projection of the ciypeus (viewed from behind) more con- 
spicuous and in advance of the lateral ones, the punctums coarser and more 
•irregular, and the second tooth of the front tibiae larger and more projecting; 
H. harpaHniim has also the median projection (viewed from behind) more ad- 
vanced, and with coarser punctures on the pronotum and elytra. The clypeus, 
a» viewetl from beliind, appears feebly trilobed, but the lateral lobes not posterior 
to the median one, as on /f. mconstans when so viewed, its base (t^cular eanthua) 
on each side also projects distinctly outwards on a separate curve. The feeble 
angulation of the hind fgnora (a masculine feature) is rendered r|uite eon- 
Rpicu<>u8 by the loose fascicle and is somewhat sug^stivc of H, but 

the clypeus is very different; on the present species its marginal elevation is 
nowhere very high, but is distinctly liiglmr at the front angles than in the middle; 
on that species the elevation is greatest at the middle, and the elevated )>art 
averages almost thrice that of the present species; there are numerous other 
differences in the outlines, punctures, etc. Three specimens, all males, are under 
examination; their front and middle tarsi are slightly dilated and are rutlier 
densely padded, but nmeh less so than on the males of //. unuientatm. 

HKTSJaOXYX TBAKSVBRSOPOLITUS, n.Sp. 

Dark castaneous-brown ; under surface and legs somewhat paler, antennae 
ilavous. Upper surface glabrous, except for straggling lateral fringes. 

Head ratlier larg«? and ctonvex; frons with rather sparse and not very lorge, 
but sharply defined, punctures, a narrow polished impnnetate strip immediately 
behind elypeeH suture; clypeus with larger and crowded puncturcjs, margin slightly 
elevated. Aptennae eight-jointed. Prothorax thrice as wude as the uu*dian 
length, front angles produced and acute, hind ones obtuse (from above, appeuj*- 
ing sharply rectangular) ; punctures sparser and smaller than on frons. Seiitel 
him with marginal punctures. Elytra somewhat dilated posteriorly, with large 
punctures in places in fairly regular rows (about twenty on each elytron^. 
Metastemum with crowded punctures, becoming sparse in middle, sides thrice 
long as sides of hind coxae. Pygidium with dense and rather large punctures. 
Front femora with a serrated, sub-dentiform projection in middle of uiuh'r sur- 
face; front tibiae bidentate, the second tooth close to the front tarsi longer 
and thinner than the others; basal joint of each tarsus much long(»r than the 
second; dueh claw will a large, obtuse appendix. Length, 7-8 min. 

/rah.---Qtteensland : Innisfail (Dr. J. P. Illingwortfa), Cairns (11. Hacker). 

Allied to M, hrevicoUis, of Group 2, and, of the closely allied species with 
bidentate front tibiae, it is distinguished by the eomparatively sparse and small, 
although aliarply defined, punctures on the frons, and the still smaller and sparser 
ones on the pronotum; it Is rather more dilated posteriorly than the others, ex- 
cept S. ineomtms, which is a smaller species, with laiger punctures on the disc 
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oi’ pronotuui. Perpendicularly lo iiic margin of the clypeus uppear^ trun- 

cated across the middle, and roundcil on Ihe sides; from behind it appears altno.4t 
Bemi-eircular, with the middle feebly produced; the polished space behind it» 
suture is very conspicuous. To tlie naked eye the upper surface appears , a] mo^ 
biat^k. 

HkTKWOXYX t/NIDKNTATUS, ll.Sp. , ' , 

t?. Of a more or less bri^^ht castancous; antenmu* and parts t»f log» paler 
(Hometimes flavour). 

Head large; frons with fairly large and sharply detl?ied, but not very denser 
piinctim»s^ immediately behind elypeal suture a narrow shining im])unetate space; 
clypeus with margins slightly upturned and gently rounded* }>nuctures coarser 
than on frons and crowded. Antennae eight -jointed. Prothorax almost thrice 
as wide as the median lengtii, front angles slightly producetl, hind oiu*s slightly 
more than right angles and not rounded off; punctures numerous, but not crowded^ 
and about as large as on dypeus; apical membrane very short, even behind eyt^a. 
Hcntellum with a few punctures. Elytra with more or less irregular, but fairly 
well defined, rows of large punctures. MetaHU*miim with fairly numerous coarse 
punctures on sides, spai'sc in middle; sides about twice the length of sides of 
hind coxae. Pygidium with coarse crowded punctures, and a short median carina. 
Front tibiae imidentate, the apical projection long and acute, the inner spur with 
a hoaked tip; front tarsi wuth four basal joints conspicuously inflated, and (as 
also the fifth) densely padded on the under surface; middle tarsi slightly smaller, 
but othenvisc much the same; basal joint of hind Jiarsi distinctly longer than 
second. Claws each with a large ap))endix. Length, 5-G.25 mm. 

9. Differs in having front and middle tarsi not dilated, and but sparsely 
clothed on the under surface. 

Hah , — Northern Territory: Groote Eylundt (N. B. TuuUile). 

A remarkable species, belonging to Blaekburu’s Group 2, where it could be 
placfcd with TL breiwollh^ but which has the front tibiae bidentate; the inflated 
tarsi of the male *i#^sociate the species with //. harpalinm, whose front tibiae are 
bidentate in both sexes, althougli described (in error) as imidentate in tlie 
female. The front of the eJypeus, from above, appears to be truncated across 
the middle or gently rounded, but, from behind, its middle is seen to be slightly 
pi’ojecting (somewhat as i>n H. ificonsiam) * At first glance the elytra, except 
for the lateral fringes, appear lo be glabrous, but on cltme €*xanHnation very 
minute sparse depressed puboHcence may be seen. Nearly fifty specimens were 
ol)tained. 


HApnONYCUA PACETA Blackb. 

Three Hpetdmens from the Swan River probably belong to this specie*. In 
Blackburn's table of Group 7 the type, now in the British Museum, is noted as 
having ^'Pronotum strongly and considerably leas closely punctulate’^ tluin in H. 
testaceipenm^; the three speciraens have the prothoracic punctures larger and 
sparser than on that speeies, but they are certainly not coarse; the species is 
wider, the inter-ocular punctures are considerably larger and the apical slope of 
elytra is different; on, IL tentaceipennis the aul^atural stria on each elytron i* 
sJvarply defined to the apex, with the space between it and the suture distinctly 
convex; on the present species each subsutural stria practically vanishes out the 
apieal slope, and the space between its position there aiid the suture is concave. 
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nAFIX)NYOHA FlMBllIOOLLIS, B.Sp. 

c?. Rffddish-caHtaneouH; olytra (suture and margins excepted) paler and 
moderately iridescent. Sterna and base of abdomen with dense, pale hair, pro- 
tiiorax fringed all round with long erect pale hairs; pygidium with rather sparse 
nnd short hairs on disc, the tip with a long reddish fringe, propygidium with 
dense short setae or ])ubesffence, and a few stiff hairs. 

Head somewhat flattened l)etween eyes; with rather dense and moderately 
large punctures. Clypeus somewhat swollen immediately i;i front of its suture; 
punctures there dense and rather large, rapidly liecoming sparser and smaller in 
front. Antennae nine-, club thret*- jointed, joints of the club extending to about 
the middle of -basal joint. Palpi with apical joint somewhat depressed and punc- 
tate in middle, penultimate joint distinctly shorter than ante-penultimate. Pro- 
ihitrax about four times as wide as long, sides strongly rounded posteriorly, front 
angles sub-acute, hind ones r<Jtinded off; with small, sparsely distributed punc- 
tui'es, gutters wide and filled Muth small piliferous granules; apical membrane 
long. Elytra widest at about the middle, with rather sparse punctures, small and 
rather sharp ones, and larger and sliallower ones; with feeble longitudinal ele- 
vations marking the positions of geminate rows of punctures, but these f^ble 
and in places absent, pygidium with small scattered punctures; propygidium 
opaque and densely punctate. Basal joint of hind tibiae slightly shorter than 
second. Length, 24-26 mm. 

If ah . — Westeni Australia; Russel ton, Kellerberrin (J. Clark). 

In Blackburn’s table would be associated with 11. triekopifffa, of Group 2, 
but is at once distinguished by the apical joint of the maxillary palpi; on that 
species it is long, thin, subcylindrical in section, and no part is opaciue; on the 
present species it is shorter, with a sub-opaque punctate depression representing 
a remnant of the conspicuous groove of species of Group 3. The erect hairs on 
the margins of the prothorax are unusually long, and the basal fringe is some- 
what obscured by long hairs protruding from the base of the mesonotum; the 
olytra have a downward projetding fringe of very short golden setae, distinct 
across a}>ex, and traceable to base; in addition, each side has a fringe of out- 
wardly projcHding stiff, reddish setae, fairly long at the base, becoming shorter 
posteriorly, and not traceable across apex. The third and fourth joints of an- 
tennae are of equal length, the sixth is very short; the sublateral foveae of the 
pronotum are wide but sfiallow, and on each specimen have the appearance as of 
being irregularly impressed. The specimen from Kellerberrin has the palpi 
broken off, and most of the hairs missing from the apex of prothorax, but evi- 
dently belongs to the same species. 

EUpLOKYCHA FIMDRIPENlfflS, rf.Sp. 

Heddish-castaneous; elytra (suture and mai^ins •excepted) and most of 
ab<lomen flavous. Sterna densely pilose, a fringe of rather distantly placed hairs 
on each side of prothorax, pygidium with fairly numerous short hairs. 

Head with punctures of moderate sine, somewhat crowded near eyes and 
clypeal suture, sparser elsewhere. Antennae nine-, club four-jointed, fifth joint 
triangularly produced on one side, first joint of club three-fourth.s the length of 
second, and almost as long as four preceding joints combined. Apical joint of 
palpi rather thin, with an oblique punctate depression, extending for about two- 
thirds the length on its upper surface, penultimate joint distinctly shorter than 
ante-penultimate. Prothorax about thrice as wide as tiie median length, aides 
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evenly rounded, front anglee produced and acute, bind ones rounded off, punC'* 
lures rather sparse and small. Elytra widest at about basal two-fffths, each with 
four feebly elevated but distinct longitudinal ridges, marking geminate striae; 
punctures not very closely plac^ (even in striae), with numerous feeble oblique 
impressions. Pygidium large, with a feeble but almost continuous median ridgtt, 
surface somewhat rugose, especially about base, where the punctures are some- 
what crowded. Basal joint of hind tarsi slightly shorter than second, Ltmgih, 
30 mm. 

Hah * — Western Australia: Northam. 

Each side gutter of the pronotum with but a single row of rather distant, 
piliferous punctures, excludes this spetdes from Blackburn’s Group 2, so by iW 
palpi it must be referred to Group 3; it is much larger than any other species 
of the latter group, and in general appearance is strikingly close to H. IcUebricola, 
and 27* longipalpis (Group 2), IL colossa (Group 4), and H. gigantea (Group 
6). In addition to the ver>^ short downward projecting fringe, each margin of 
the elytra has a fringe ol' outwardly projectiug wtae, becoming irregular and 
more numerous (not in u single row) about base. The type is probably a male. 

IlAPr>ONYOUA TABSALIS, n.Sp. 

<?. Flavous; bead reddish-castaneous, its base, base and apex of prothorax 
very narrowly, soutellum, elytra (wholly or in part), most of abdomen and parts 
of legs black, or deeply infuscated. Sterna moderately pilose, parts of upper 
surface with a few hairs. 

Head with sharply defined punctures of moderate siae, denser almut cJyp<^al 
suture than elsewhere; clypeiis with sides less narrowed to apex than usual. 
Antennae nine-, club four-jtunted. Palpi with apical joint moderately long, with 
a conspicuous elliptic depression on its upper surface; two preceding joints 
shorter than usual. Protlutrax between three and four times as wide as its 
median length, strongly convex, base rather strongly sipped, sides strongly rounded, 
front angles slightly produced and almost rectangular, bind ones rounded off; 
with fairly numerous punctures of moderate size. Elytra widest at about basal 
third; punctures denser and larger than on prothorax, with feeble remnants only 
of longitudinal elevations and geminate striae. Pygidium moderately large; with 
numerous shallow, rugose punctures of moderate sizes or small. Front tarsi witlj 
claw joint large, and eacii claw suddenly bent backwards at the middle, and with 
a large sub-basal appendix ; basal joint of hind tarsi slightly longer than second. 
Length, 12-13 mm. 

Hah * — North-westem Australia: Wyndham, Forrest River. 

The Bmallest known species of Group 3; in Blackburn table it would be 
associated with H* ^etosa^ which has denser punctures and is very differently 
coloured; in its abnormal front claws it approaches H. imurginata, of the same 
group, in which they are still more abnormal in the male ; they somewhat resemble 
those of MtUiropoedpris^ the species of which live in the fur about the anus of 
woliabies. The dark parts of the elytra vary considerably in extent; on one 
speeimen most of its riytra is pale, on the type the elytra are entirely dark, al- 
though the median parta show a faint decrease of colour, the third Rpecimon H 
intermediate; the hind tibiae also vary in colour. Probably on fresh specjmens 
the base, apex and sides of pronotum are all sparsely Mnged with lnaxs> os 
of fringes are to be seen on all tiwee nperimetka; thm m a few long 
baba on the elytra near the scutellum, and some shoi^r Onea poiiM 
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are aiHo a few hairs on the pygidium. The outward projecting fringe of elytral 
setae is distinct on each side almost to the apex; but downward projecting 
fringe is composed of such extremely short setae that it appears as a scarcely 
risible whitish rim. 


HaPLOKTC^ PALLtOA^ n. 0 p. 

Pale darous; part of head, elytral suture and parts of appendages faintly 
tinged with red. Sterna and base of abdomen moderately pilose; prothorax with 
feeble fringes of hair on sides, base, and apex; elytra with a few short scattered 
hairs, each side with a fringe of hairs or reddish setae from near apex to base, 
where they are longest; py^diom fringed with hairs, four segments of abdomen 
each with an interrupted row of hairs. 

Head with dense and well defined punctures, rapidly becoming smaller on 
clypcus. Antennae nine-, club four-jointed. Apical joint of palpi moderately 
long and subcylindrical, an elongate, narrower, slightly depress^, opaque space 
on upper surface. Prothorax between three and four times as wide as head, 
sides evenly rounded, front angles feebly produced and almost rectangular, hind 
ones rounded off, punctures fairly numerous but not dense (more numerous 
behind sub-apical furrow than elsewhere) and sharply defined although rather 
small; apical membrane moderately long close to sides, but very short el&ewhere. 
Elytra almost parallel-sided to near apex, surface in places slightly rugose; and 
hence causing the punctures to appear irregular, ridges marking the geminate 
rows of punctures feeble, the rows also feeble; suture briefly mueronate. Pygi* 
dium subtriangular, with sparse and small punctures, but becoming crowded at 
base; propygidium opaque and densely punctate, but apex shining. Basal joint 
of hind tarsi longer than second. Length, 13-14 mm. 

Hub.^South Australia: Ooldea. 

The depression on the apical joint of palpi is too feeble (although from 
certain points of view it is quite distinct) to be regarded as associating the 
species with the members of Group B; the penultimate joint on two specimens 
appears to be slightly longer than the anto-penaltimate, but on the type and an- 
other specimen the palpi are clearly visible, and the penultimate one is seen . to 
be the longer, the species, therefore, belongs to Blackburn’s Group 5, the sides 
and base of pronotum are very feebly fringed, so it could hardly be associated 
with H. maurieBi (on one specimen the basal fringe cannot be traced), which is 
a larger and darker specks, with much coarser punctures on dypeus, with well 
defined geminate rows of punctures on elytral and conspicuous prothoracic 
fringes; passing that species, it would be associated with H. arvicola, from the 
description of which it differs in its much smaller size, pale colour, etc. Hail 
hot one specimen been taken, it would probably have^been considered immature, 
but the four specimens agree perfectly in colour. 

PCLCiraiFEKNis, n.sp. 

Bright reddish-castaneohs, elytra somewhat paler and with a slight pruinosc^ 
iridescence. Sterna with dense pale hair, prothorax with a thin fringe of hrirn 
on each side, continued for a short distance only around base and apex; pygidium 
with a thin fringe of setae, and a few shori^ ones on disc. 

> Head with sharply de^ed punctures of moderate sise, becoming denser and 
larger about clypeal suture, the intervening spaces with minute punctures; front 
teoe of clypeus with an imgular row of pQiferous pimeturos close to labrum, 
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and some irregular ones elsewhere. Antennae nine-, club three- jointed, joints of 
club about as long as three basal joints combined. Apical joint of palpi slightly 
curved, its upper surface with an oblique, Hat (scarcely depressed), opaque, 
punctate space; penultimate joint slightly shorter than ante-penultimate. Pro- 
thorax about three and one half times as wide as the me^an length, sides 
strongly rounded, front angles produced and rectangular, hind ones strongly 
rounded off, apical furrow strong throughout, but especially near sides; punctures 
rather sparse and small, but sharply defined; apical membrane long behind eyes, 
short elsewhere. Elytra rather strongly dilated posteriorly; punctures rather 
numerous and of mcMlerate size, becoming smaller and denser about tips, gemmate 
rows well defined, the ridge between each pair feebly elevated and distinct, and 
with few or no punctures; suture unarmed. Pygidium strongly convex, base with 
dense and small punctures, sparse elsewhere. Basal joint of bind tarsi slightly 
longer than second. Length, 24 mra. 

Hah, — ^Victoria: Wangaratta (Aug. Simson). 

It is somewhat dubious whether this beautiful species should bo referred to 
Blackburn’s Group 6 or Group 7; if to the former, it could scarcely be placed 
with IL clara (which is a considerably smaller and paler species), as the fringe 
of long hairs on each side of the prothorax stops abruptly a short distance 
within the base, so it would probably be associated with If. thoraoica, from the 
description of which it differs in being much larger, with small prothoracic 
punctures, etc,; if referred to Group 7, it would be associated with H, 
ceipennis (although I cannot regard the pronotum of that species as ^‘closely 
punctulate''), from which it differs in being much larger, more castancous, head 
with coarser punctures, etc.; in size and general appearance it is more or less 
close to IL dubia, H, camp€$tfiSf pUoaa (Group 2) and H. gouMi (Group 4). 
The sixth joint of the antennae is unusually thin and, from certain directions, 
can scarcely be seen. Each front angle of the prothorax, from above, appears 
to be decidedly acute, but, from a point perpendicular to itself, is seen to be 
rectangular. Each elytron has a fringe of very short, downward projecting, 
golden setae, from the suture (where the tip of an internal fringe of longer 
setae is visible) around the side to the hind coxa; it then changes to longer and 
soft hairs, and shortly after passing the coxa abruptly ends; the outward pro- 
jecting fringe of reddish bristles is fairly long at the base, becomes short pos- 
ttirioriy and terminate.s level with the pygidium. Judged by its long club the 
type appears to be a male. 

Haplontcha fimbhuta, n.sp. 

Castaneous-red ; elytra (suture and margins excepted) flavous, protborax and 
scutellum opaque, rest of upper surface slightly shining. Sterna with dense pale 
hair; prothorax completely fringed with short upright hair, each side, in addition, 
with a thin fringe of longer hairs ; elytra with very short hairs or sparse pubee- 
ecnce about the sides and tips; abdomen with dense and rather long reddish setae 
on sides, sparse and short in middle; pygidium with numerous short setae on 
disc, and ttnged with longer ones; propygidium with a rather dense, but nor- 
mally concealed, fringe. 

Head with dense and comparatively small, but sharply defined, punctures, 
becoming larger about clypeal suture; clypeus rather longer than usual; its suture 
hisinuatCi Antennae nine-, club three-jointed, joints of club about long as 
two basal joints of antennae combined. Apical joint of palpi moderately long 
and rather ^in, penultimate joint shorter than ante^penuHimate. Proihorax fdlly 
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four timeB ris wide as long, sides strongly rounded (almost sub-angularly dilated), 
front angles produced and sub-acute, hind ones not rounded off; punctures small 
and rather sparse; apical membrane rather long behind eyes, short elsewhere. 
Elytra moderately dilated posteriorly; suture very feebly mucronate. Basal joint 
of hind tarsi longer than second. Length, IT-.IS mm. 

Hab , — Western Australia: Swan River (J. Clark). 

The large piliferous punctures across the front face of the clypeus, im- 
mediately above the la brum, are very distinct, but they are not quite regular, and, 
seen from the sides, there are other setae or hairs as well, so it is somewhat 
doubtful whether the species should bo referred to Group 6 or Group 7 ; if to the 
latter, in Blackburn^s table, it would be associated with H. testaceipennia^ from 
which it is distinct by its opaque prothorax (much as on H, opoca), much denser 
punctures on head and less sharply defined elytra! punctures; if referred to 
Group 6, it might be placed with H. clara, although the hairs in the basal gutter 
are short; that species has somewhat similar outlines, but its elytra are darker 
than on the present species, its protborax is not opaque, and it has crowded 
punctures. On the type the elytral fringes are in perfect condition; on each 
side the outward projecting one at the base consists of rather long, sparse, red- 
dish bristles; these soon change to shorter and denser ones, and are so continued 
to about the abdomen, when they begin to turn downwards, till on the apex they 
are vertical, but for a short distance after and before the sub-apical segment, 
they also change in thickness, so as to resemble rather elongate scales; the down- 
ward projecting fringe of very short setae is concealed by the longer fringe at 
and near the apex, but elsewhere appears as a very short whitish margin. On 
ft second specimen, the fringes Imvo been partly disarranged and abraded, dis- 
closing the fact that the true edge of each elytron is minutely serrated almost 
throughout. On the type the elytral punctures (including the geminate rows) 
and longitudinal elevations appear to be very feeble; but on parts of the other 
specimen, the punctures appear to bo fairly largo and quite sharply defined; 
but it ia slightly greasy, the grease causing the disappearance of the natural 
%loom” that more or less conceals the punctures and causes the opaque appear- 
ance of parte of the upper surface, 

LmmoTA TRicHosTKRNA, n.sp. 

Bright caslaneous; some marginal and projecting parts (especially on the 
logs) darker, tibia! teeth black. Rather sparsely clothed with thin, depressed, 
elongate, white scales or stout setae, denser on head and scutellum than else- 
where, thinner on pygidium and still thinner on propygidimn; st(^rna and hind 
coxae with long and dense pale hair; longer, stmiter and sparse on legs, but 
mixed there with stout setae-like scales, as on prothorax. 

Head with coarse punctures, an obtuse longitudinal ridge in middle. Clypeus 
well elevated in front and scarcely bilobed, punctures evenly distributed. An- 
tennae with club rather smfjl. Apical joint of palpi elongate, sub-elliptic, on 
outer aide with a narrow, flat or feebly concave, sub-opaque space. Prothorax 
with all anises somewhat aoute, sides widest near middle; with wide, but obtuse, 
erenulations, front and hind margins not beaded; punctures about as large as 
on Bead, but somewhat unevenly distributed. Elytra moderately dilated to be- 
yond the middle, each with five feeble, longitudinal elevations, of winch the 
fourth (counting f^m the suture) is very feeWe; punctures smaller than on 
prothoraXT but quite as .deep, larger about tips than elsewhere. Propygidium with 
crowded and small punctum about, base, becoming sparser and larger po.fijteriorly, 
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md somewhat larger on pygidimm Front tibiae strongly tridentate, median tooth 
slightly nearer first than third. Length, 23 mm. 

Hab. — Queensland: Gin Gin (Easterby). 

In general appeaxance nearer the species of Paralepidiota and Purarhopaea, 
than Lepidiota, but club three-jointed. In Blackburn's table, it would be placed 
in A, BB, from all the species of which it is very distinet. There are no round 
scales on any part of the body. 

LePIOIOTA PliATYUKA, n.Sp. 

Blackish-brown and sub-opaque; elytra pale eastaneous-brown, becoming 
much darker on basal third; antennae, palpi, and tarsi castaneoua Upper sur- 
face with circular or briefiy elliptic, snowy* scales, closely applied to derm, be- 
coming less rounded, but quite as fiat, on abdomen and bind parts; sterna and 
bind coxae with dense, pale hair. 

Head from half-way between eyes to apex with dense round punctures, but 
not encroaching upon each other, near etypeal suture not as dense as elsewhere. 
OlypeuB strongly bilobed, margins moderately upturned. Antennae with joints 
of club almost thh" length of funiclc. " Apical joint of palpi elongate, sub-elliptic, 
with a fairly deep narrow impression. Prothorax widest at about basal third, 
sides obtusely crenulated, front gentiy incurved and with a narrowly raised margin, 
front angles almost rectangular; hind angles very obtnae, angles with round 
crowded punctures, becoming sparser and smaller towards middle, but even there 
fairly numerous. Elytra slightly dilated about middle; with punctures much as 
on disc of pronotvim, without distinet longitudinal lines. Abdomen and pro- 
pygidium with small, crowded punctures, becoming somewhat sparser, but still 
dense, oii pygidium, the latter unusually large and wide (9x6 mm.). Front 
tibiae strongly tridontatc, the median tooth equidistant from the others* Length, 
26 mm, 

Hab, — Queensland: Cape York (G. French). 

In Blackburn's table, tliis species would be associated with L. negatoria, from 
the description of which it is distinguished by the obtuse hind angles of prono- 
tum; the pygidinm is much wider than in L, frenchi and L, perkinsi, and decided- 
1y wider than is usual in the genus. The' upper surface, to the naked eye, hnf> 
a curious mealy appearance. On the head, from between the middle of the eyes 
to the front, the scales are quite circular, and each is contained in a puncture; 
dn the type, the base of the head is exposed and highly polished, but would 
normally be concealed; at the place where the apparent base would normally, be 
exposed the scales are smaller and denser than elsewhere, so that the i^urfacc, 
especially close to the eyes, ia completely plated ; they almost completely fill the 
angles of the pronotum end become sparser and smaller in the middle, but still 
quite circular; on the elytra they are almost evenly distributed, but vary some- 
what in sisc and slightly in outlms; they almost completely cover the abdomen 
and propygidium, and are dense on the pypdium. ^Tbe hair on the under parts 
is depressed on the type, but this may be due to improper treatment; them are 
long pale hairs afid stout white scales on the legs. 

LmniOTA BUQOBIPBKKIB, n.8p. 

Dark caataneous-brown; parts of head, extreme base of prothorax, elytral 
suture very narrowly, and tibial teeth black or blackish. Moderately dethed^^w^ 
small aaow*^white eeidea, emmlar or almost so on head and prothorax, pointed /bit 
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elytra ail'd scuteliumj tinder surface and bind parts densely clothed with elliptic 
or pointed scales, front portion only .of metastemum with yellowish hair; lejs^s 
with straggling hairs and white scales. 

Head with dense, round punctures, smaller and denser olose to eyes than 
elsewhere. CJypeus strongly bilohed, margins moderately upturned; punctures 
dense and evenly distributed. Antennae with basal joint of club extending to 
apex of first joint of funicle. Apical joint of palpi moderately stout, tip in- 
curved; on upper surface with an elongate, depressed or flattened opaque space. 
Prothorax moderately long, widest at about basal two-fifths, sides obtusely crenu- 
lated, front angles slightly produced and almost rectangular, hind ones rounded 
and obtuse, front and hind margins not elevated; with fairly large, but somewhat 
unevenly distributed, punctures; median line shining and distinct throughout. 
Elytra very feebly dilated about middle; punctures mostly larger than on pro- 
thorax, and many of them connected by transverse or oblique wrinklings of the 
derm. Hind ports with smaller and denser punctures than on upper surface. 
Front tibiae strongly tridentate, median tooth slightly nearer first than third. 
Length, 25 mm. 

Ha6.— Quemisland : Cairns (E. Allen). 

Stmcturally fairly close to L. frenchi, but scales of hind parts not circular, 
{>ygidium somewhat smaller and leas transverse, hind coxae with true scales only, 
and punctures and palpi different. On parts of the under surface and of the 
pronotum of the type, many of the scales are slaty or yellowish, but such scales 
have probably been stained. 

Pachythicha minor Sharp, 

Mias J* F. May took several specimens of this species washed up on the 
beach at Gottesloe (near the Swan River). 

SYSTKniiOFUs ATKR Lea. 

Mr. J. Clark writes that the locality given for the type (Giullagoe) was wrong, 
and that it was obtained at the Chapman River, near Qeraldton (Western 
trolia). 

Enakillvs lauBiosi Blaekb. 

A male, from Ooldea, agrees so perfectly in structure with normal males of 
this species that I cannot regard it as other than a variety; it differs, however, 
m having the elypeus, labrum, prothorax (an obscure spot on each side infus- 
cated), jfumtdlnm (tip obscurely infuscated) elytra and most of under surface 
and of legs reddish. 

DYNASTIDES. 

PsKTn>OBYCTBs VAJuiDus Lea. 

Four males from Broome (N. W. Australia) belong to this species; they have 
the prothoracie cavity glabrous and the medio^apical process of the protborax 
notched at tite tip» thus differing from the deaeription of P. and from a 

specimen that agrees well with that description. 

* 

CETONIDBS. 

CACOCoaHOA GYMNOPLinTRA Fisoh., var. rosoosUTUaALis, n.var. 

Mr. Rf nUdge hiu, from GTi&pie {Queendaad), a male that agreoR so per- 
feotly in atmetwK with the typioal of ihk species tbAt I cannot regard it 
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as more than a variety; it dif^ere^ however, in having the head and prothorax 
black, with a faint coppery or bluish gloss, and the elytra ilavous, with the suture 
widely infuscated from base to the summit of the apical slope and narrowly 
on this to the apex itself, the shoulders are distinctly the sides very faintly 
infuscated. 


Eupoeoila australasiae Don., var. intrioata Ijea. 

This variety was named from a female, now in the National Museum, Mel- 
bourne. Mr. R. lUidge has recently taken, in the Queensland National Park, a 
male that agrees well with tlie figure (Trans. Roy. Soe. S. Aust., 1914, Pi. vii., fig. 
22) except that the iaedio*basal markings on the pronotum are slightly larger. 

DiLOCiiBOBis liROWXi Kirby, 

A female from Damley Island, received from Dr. E. W, Ferguson, evidently 
represents a variety of this species. Its prothorax is black, with the thickened 
margin pale from apex to near base, then the pale part on each side is turned 
inwards as a narrow line for about one-third of the width, the sides of the apex 
are also narrowly and irregularly pale; on the elytra an irregular basal space 
about equal to the length of the scutellum is black, and the sterna and abdomen 
are black. 

Mictallehthes metallbscbns Westw, 

Messrs. R. J, Burton and A. H. Elston saw this species in abundance, on 
the flowering stems of a species of Xanthorrhoe^i, at Barossa (South Australia) 
in December. !l . 
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ENTOMOSTRACA COLLECTED IN THE VICINITY OF AUCKLAND, 

NEW ZEALAND. 

By Margukritk Henuy^ B.Sc., Linneuji Macleay Fellow of the Society in Zoology. 

(Five Text-figures.) 

[Read 30th July, 1024.] 

Introduction. 

Tbia collection of Crustacea was obtiuned by Mr. T. Steel in May, 1917 ; 
be has very kindly allowed the writer to examine the specimens and has also 
provided some notes on the four localities from which they were obtained, Lake 
Takapuna^ Onohunga Springs, a tarn on Mt St John and Duck Creek. Mi. 
Steel’s notes ai’c as follows: — 

^^Lakc Takapuna is a freshwater lake about two miles north of Auck- 
land, it is half a mile in diameter and of considerable depth, since it 
occupies the crater of an extinct volcano of recent geological age. The 
material was obtained by the use of a line hand-net round the margins 
where there is a plentiful growth oj' freshwater sponge, 

^^Onchunga Springs are the outcome of seepage water from rain falling, 
on the extensive lava plains between Auckland and Onehunga. The water 
bubbles up in a powerful stream at different points in an area of a quarter 
of a square mile; it is exceedingly clear and cool and water cress grow^ 
abundantly. 

‘*Mt. St. John is close to Auckland. It is an extinct volcano of recent 
geological age; in the centre of the crater is a permanent I'reshwater tarn 
about thirty feet in diameter. Bulrushes grow round the margin and the 
water contains immense numbers of Volvox* 

**Dam at the Duck Creek sugar works*, Auckland Harbour, is formed 
in a guily and is about ten feet deep." 

Various fixatives were employed by Mr. Steel; formalin, corrosive sublimate. 
Carl’s fixative and chrome acetic, but the results did not differ to any appreciable 
axtent. Kono of these fixatives are as satisfactory for the smaller Crustacea a^ 
glycerine alcohol. 

In addition to Crustacea, the collection contained the larvae of numerous 
insects, pond snails, mites and Protosoa, a species of Cercaium predominating. 

The Entomostraea were well represented, but, though the number of in 
dividuals was large, they only comprised ten species. Brady noted the same fax^t 
in 190fi, “such a small number of species were found in so extensive a series ot' 
nettings from so many different lakes.*’ 

The literature on the New Zealand freshwater Entomostrmi is not very ex- 
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tensive, the most important papers on the subject are those of Thomsoiii San 
and Brady. In 1878 and 1882, Thomson published two papers in the Proceed- 
ings of the New Zealand Institute, in which he described thirteen Entomostraca, 
several of which were new, collected in the vicinity of Dunedin and in the Canter- 
bury district. In 1894, Sars described several species that had been raised from 
dried mud collected from the same localities, and also from Kaitaia in the North 
Island. In 1903, the same writer described a number of species from Lake 
Wakatipu and D^Urville Island. Brady’s paper “On the Entoniostracan fauna 
of the New Zealand Lakes'’ was published in 1906; his specimens were from 
more widely distributed localities, Lakes Woikare, Taupo, Eotoiti and Waikare 
Moana in the North Island, and Wakatipu and Manapouri in the South Island, 
lu 1914, Art^hey recorded the presence of Daphnia oarmata King at Christchurch 
and Oamaru. 

The writer wishes to thank Mr. Steel for the opportunity of examining the 
<ioUection, and also for his help and advice. 

One species is described as new and the type specimen has been deposited 
in the Australian Museum, Sydney. The text-figures were drawn with the aid 
of a camera lucida; the finished drawings were prepared by Miss D. Harrison. 
The following species were represented in the collection: — 

OLADOOiCRA. 

Family Daphnidae^ — SimocephtUm obtttaatm (Thomson), Ceriodaphnia sublaem 
Bars, 

Family Bosndnidae* — Bosmina meridional^ Sars. 

Family Chydotidae. — Chydorus barroisi Richard, Pleuroxm haatiroatria Sars. 

OOPSPODA. 

Family Crntropayidae. — Baeckella triarticulata (Thomson), SrnawUa ateali, map. 
Family Cyolopidae.—MeaocyclopH obaoletm (Koch). 

OHTRAOODA. 

Family Cypridddae. 

Subfamily CypruUnae, — Cypretta globulm Sars. 

Subfamily Herpetocypridinae, — Candonqeypria candanoidea King. 

CLADOCERA. 

Oenus SiMOCKPHALOB Schoedler, 1868. 

a 

SiMocBPHAi^us OBTOSATOB (Tbomson). 

Daphnia obtuaata Thomson^ Trans. N.Z. Inst., 1878, p. 261.— ^tmocapkokis 
obtmatuB Sars, 1894. 

Both males and females were present in the collection from Lake Takapuna. 
This species has not been lecorded outside New Zealand; both Thomson’s and 
Bars’ specimens came from Dunedin in the South Island. Brady records it from 
Lakes Waikare and Eotoiti. 

Qenus Ceriodaphnia Dana, 1853. 

CeRIODAPHNU SUBI4BVJ8 SaTS. 

Sara, Cmitrihutions to the knowledge of the Freshwater Entomostraea of 
New Zealand^ 1894. 

A few speeithons of this species were present in the ooUeotion taken 
the dam at Duck Creek; they were below the avcffage in sisc, bat o^arwise 
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correaponded with Sarb' description. This is another species unrecorded outside 
New island. 

JWstnhution,— New Zealand: North Island, Duck Creek near Auckland; 
South Island, Dunedin. 

, Genua Bosmina Baird, 1845. 

BC>8M1KA KEHIDIONALIS SeTS. 

Bars, Pacihsche Plankton — Crustaceen, 1303, p. 631. 

This species was present in great abundance in the coUeotionB from Lake 
Takapuna and the dam at Duck Creek. Its distribution is widespread through- 
out New 2Mand. Bars* Bpecimens were from Lake Wakatipu and Brady has 
I'eoorded it from Lakes Waikare, Taupo, Rotoiti and Waikare Moana in the North 
Island, imd Wakatipu and Manapouri in the South. It has not been recorded 
outside New Zealand. 

Genus Plhuroxus Baird, 1843. 

Pleuroxus HASTinosTBis Bars. 

Bars, Pacihsche Plankton — Crustaceen, 1903, p. 635. 

The collections from Onehunga Springs, Lake Takapuna and Duck Creek 
(contained many specimens of this species. Hitherto it has only been recorded 
from D’Urville Island, New Zealand. 

Genus Chydorus Leach, 1843. 

Ghtporus barroisi (Richard) var. nAsvis Sara. 

PlmroacuB harrom Richard, ^^Cladocbre xv^ueilles en Syrie et eu EgypV^ 
1894, p. 16. — Var. loeew Bars, Paciflsche Plankton— Crustaceen, 1903, p. 636. 

A single specimen of this species was present in the collection from One- 
hunga Springs. 

DistrUfution , — New Zealand: D’Urville Island, Onehunga Springs. North 
and South America, Africa, Palestine. 

COPEPODA. 

Genus Boroicblla De Gueme and Richard, 1889. 

Bobokblla TRURTicunATA (Tbomson). 

Soeekia triurtioulata Thomson, ^^On the New Zealand Copepoda,” 1882, p. 94. 

This species was abundant in the colleottons from Lake Takapuna, One- 
hunga Springs, Duck Creek and the tarn on Mt. St. John* > It occurs throughout 
the North and South Islands of New Zealand and also in Australia. 

Genus 5 runr]:a<a Smith, 1909. 

BRuirnuiA arssiii, n«8p. (Text-Figs. 1-6.) 

Female (Fig. 1) : Body slider, cephalothorax narrowly oval, the greater 
width oocurring immediately in front of the middle, tapering anteriorly and pos- 
teriorly. Head narrowly rounded in front, with a smsU rostral prominence, 
lateral expansions of the last pedigerous s^ment of moderate size, tips blunt, 
right expansion broader than the left. Uroeome (Fig. 3) comparatively short, 
not attaining hoU the lengUi of the cepbelotborax; genital segment asymmetrical, 
bearing a large protuberance on the ventral surface; second segment larger than 
the third, but not as long as the genital segnient. Caudal rami long and Aeoi^f 
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not quite attaming the length of the two preceding segments combined; each 
ramus bearing five feathered setae at its slightly dilated extremity, setae of al- 
most equal length. Antennules composed of twenty-five segments, elongated and 
slender, extending, when refiexed, beyond the tips of the caudal setae. Antennae 
with the inner ramus etpial in len^h to the outer, the latter composed of six 



Text-figs. 1-5 . — Brunetla st^eli, 

1. Female (x 86). 2. Right antennuk of male (x 70). 3. Urosome, female 
(a 70). 4. Sigiit leg of 5th pair, male (x 200). 5. Left leg of Sth pair, male 

(i m), . ‘ 
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se^entK, the lost \mng very long. Oral parts ol’ normal structure for the 
genus. First pair of legs smaller than the sneceeding ones; outer ramus con- 
aistiiig of three segments; inner ramus small^ ono-segmented. Next four pairs 
with an outer ramus of three and an innor ramus of two segments; fifth pair 
with a stout curved process on the middle segmeni of the outer ramus. Length, 
0.81 mm. 

Mole slightly smaller than the female and differing from it in having a 
hinged right antennule (Fig. 2) with a slightly swollen middle portion; a slender 
urosomo composed of five segments and in the HtrnotnxB of the last pair of legs. 
Fifth pair of legs with the left leg (Fig. 5) shorter than the right, its outer 
ramus composed of three segments, the last being rounded and armed with a 
short spine; inner ramus longer, composed of two segments, tlie terminal one 
bearing long feathered setae. Eight leg (Fig. 4) with an outer ramus composed 
of two broad segments, the second segment being twice long as the first, and 
bearing a long curved spine, its end pointing towards the base of the leg; inner 
ramus composed of three segments, the terminal on© bearing setae of unequal 
length. 

Distribution * — New Zealand: North Island, Duck Creek* and Lake Takapuna. 

The species is a comparatively small one and is the first member of the genus 
Brimella to be recorded from New Zealand. The writer has much pleasure in 
naming it after its collector, Mr. Steel. 

Genus MKSOCjsrciiOPs Bars, 1914. 

MESOcyou)P8 OBSOi^ETus (Koob). 

Koch, ‘‘Doutschlands Crustaceen, Myriapoden und Arachniden,” 1836. 

This species was ubumlant in the colleeiioiis from Lake Takapuna, Mt. St> 
John and Duck Creek, It is of world wide distribution and is a common form 
in Australia. 


OSTRACODA. 

Genus Cypretta Vavm 1896. 

Cypretta GiiOBUnus (Sara). 

Cifpridopsis globulus Sars, ^^On some Freshwater Ostraeoda and Copepoda 
raised firoxn Dried Australian mud,’’ 1889. 

Many specimens of this species wer^ present in the collections from the 
tarn on Mt. 8t. John, but none were found in those from the other localities. 
Distribution , — New Zealand, Australia. 




Genus Candonocvpkis Sots, 1894. 

Caxponocyphis GAKDOKOiDEa (King). 

Cypris candonoides King, “On Australian Sntomoslracana,” 1866, p. 66,— 
Hsrpstoeypris atanleyana Sara, 1889. — Candonoeypris ctmdtmoides Sars, 1894. 

A few specimens were present in the eoUeetions from Mt. St. John; ih^e 
agreed with Sats^ description, except that their vahre margins were fringed with 
hairs thronghout their length, instead of having them oon&ed to the extremities. 

Dwtnhatww.— New Zealand : Dunedin and Byreton in the South Island, Mt. 
St John in the North. Australia; South Africa. 
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KOTBS ON BREEDING ENT0M08TRACA PROM DRIED MUD AND 

ITHEIR HABITS IN AQDABIA. 

By MiUtonBHiTS Hxnut, B.Sc., Linneas Maeleay Fallow of the Soeiety in Zoology. 

[Read 30tb Jdy, l«k.J 

\ 

Introduction, 

This series of experiments was commenced, partly as a means of studying 
ike habits of various Entomostraca, but principally to obtain specimens from 
localities whence it was impossible to collect them except in the form of eggs. 
It is well known that the eggs of most Entomostraca can resist prolonged desic- 
cation, the longest case on record being that of eggs sent from Jerusalem to 
England and batched after twenty-four to thirty years had elpaaed since the 
mud containing them had been dried. Many of our Australian Entomostraca 
were first described from specimens raised from dried mud that had be^n col- 
lected in Australia and sent to Professor Sars in Norway. 

The experiments were carried on from June, 1921, until the end of March, 
1924, and the following notes give the dates of appearance of the various species, 
the length of time they remained in the aquaria, and their relative prevalence. 

The author wishes to thank many friends for samples of dried mud with 
which aquaria wcve prepared, and especially Sir Baldwin Spencer for much in- 
teresting material from Central Australia. 

Preparation of Aquaria* 

The aquaria were all prepared in thq same way, the largest used were nine 
inches high and six inches across, but the majority were slightly smaller. The 
dried mud was placed at the bottom and the aquarium was then filled to within 
an inch from the top with tap water. A small pi^ of some water plant was 
then thoroughly washed and examined under the micMseope, to prevent the eggs 
of local Entomostraca being introduced into the aqu^pm; the plant, Elodea, 
Ohara or was then placed in the mud or, i;f Xsipiia was used, on the 

surface of the water, and in most cases grew quiokly *, ,aonjietimefe, however, the 
mud contained a large proportion of salt, which in time cendered the water so 
highly saline that the plants died. The presence of plepts m necessary to aerate 
the water and prevent putrefaction, but they are apt to grow too vigorously and 
ftH the aquarium; to regulate their growth, two or three pond snails were placed 
in each aquarium. In order to accelerate the hatching process, the aquaria were 
idaced wbm they could receive the maximum amount of aunlight. They were 
idways kept covert and, as a role, only required additional Valer two or three 

times a year., ' ' 
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U^umS of the reatUts obtamed. 

Only one specimen of Phyllopoda was bred out during those experimonte. 
This scarcity is the more romarkiible, since many of the samples of mud were 
taken from dried oLaypans and water holes where Phyllopoda had bcsen abundant 
and in one case the mud contained numerous Estheria shells. 

The Cladocera were well represented, especially the family Daphnidoff; the 
species of this family showed a tendency to increase suddenly, with great rapidity, 
until the aquarium would bo swaiming with males and ephippiol females. Shortly 
after this stage^ a heavy mortality would occur, and sometimes the species would 
not again appear in the aquarium. Some Cladooera may apparently continue 
reproducing parthenogenoiically for an unlimited period, so long as the con- 
ditions of their environment are favourable, but the Dapbnidae in the aquaria 
invariably produced the sexual forms comparatively soon after their first ap- 
pearance. 

This may have been due to the large numbers, since Urosvcnor and Smith 
have shown that crowding leads to the production of sexual forms, while, by 
isolating the parthenofft^’netio females at birth, at a temperature of 25® -30® C., 
the production of sexual fonns may lie entirely suppressed (Quart. Joum. Mic. 
Soc., 68, Part 3, 1913). There wore never large numbers of Copepoda lireaent, 
although several different species were represented. In some cases, numerous 
Calanoids appeared, but tlicy were never the dominant feature and were not 
persistent. 

One of the most noteworthy features of these experiments was the pre- 
dominance of the OstracD<l group. In nearly every case the first specimens to 
appear were Ostracods, in the exceptional cases a few Copepods appeared slightly 
earlier. The Ostracods also persisted after the other groups had disappeared 
from the aquaria, and could apparently be kept, under artificial conditions, for 
an unlimited period. I’he aquarium life may more closely resemble their natur^ 
environment than it docs tlmt of the other groups, and this is especially true in 
the case of the Copepoda. 

* Details of th^ experifnents. 

Aquarium No^ I. 

Mud collected at Drummond, South Island, New Zealand, by Dr. C. Chilton in 

1914. 

Species bred out: Cypreita viridis (Thomson). 

Aquarium started 16tfa June, 1921. 

The first Ostracods appeared early in August, and rapidly increased in 
number until the end of September, when they were literally swarming; the 
number then gradually dccrea;^ until March, 1922, when only four or five were 
present; another rapid increase followed, and the maximum number was reached 
by the end of May, 1922; in June the number decreased to about twenty speci- 
mens, and this has been an average number ever since. During the two and a 
half years, only females have appeared, and this supports the theory that the 
genus Cypretta is exclusively parthonogenetic. It is noteworthy that this sample 
of mud, which had been in a dry condition for seven years, only prodnoed 
Ostracods. 

Aquarium No. I/. 

Mud collected on Corona station, north of Broken Hill. ^ 

Species bred out: iiuorothrix spinoau iClng, Ceriodaphmia spinata Henry, 
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»ia carinata King, Cypris laterufia King, CypHa henntflong King, PatehyeycUtpa 

tinnulicorim (Koch), Boeckella coronaria Henry. 

Aquarium started November, 1921. 

The first Lfe to appear was thi'ee specimens of CypHs laterwriaf which were 
mature by the end of January, 1922. On the 15th Febniary, the first Cladocenm, 
Macrothrix spinosa^ was noted, and on the 21st, two female Boeckella coronaruL 
By 30th March another species of Ostracod was identified as Cypria henmlong; 
at this date ilfacro(/iri;r spinosa was the dominant species, and both male and 
female Boeckella were numerous. A single Cyclops was identified, on 3rd April, 
as Pachycyclops annulicornis, and this was the only Cyclops hatched in the 
aquanutn. On 20Lh April, a specimen of Ceriodaphnia spinata was noted, and 
this species increased in numbers until it predominated; towards the end of the 
month several specimens of Daphnia carinata appeared. The numbers of Cerio- 
daphnia increased enormously, and on 14th June, the majority were bearing 
ephippia, and the other species were only represented by a few specimens; to- 
wards the end of the month there was a heavy mortality among the Ceriodaphnia, 
and by Ist September almost equal numbers of Daphnia, Boeckella, Macrothrix, 
and Cypris were present, and one or two Ceriodaphnia, Daphnia then rapidly 
increased in numbers and, by 21st September, they were very abundant, the 
females bearing ephippia, they also suffered a heavy mortality and, during October 
and November, Ostracods were the dominant feature. Prom December, 1922, to 
June, 1923, all forms were present, but none exceptionally numerous; then the 
Ostracods again increased and very few Cladoeera and no Copepoda appeared 
until November, when all forms were again abundant. In p'ebruary, 1924, Ostra- 
cods were alone present, but early in March Boeckella, Macrothrix and Cerio- 
daphnia had again appeared and the two latter were increasing in numbers. 

Aquarium No, III, 

Mud from Macumba, 35 miles north of Oodnadatta. 

Species bred out: Artewia eedina Linn. 

Mud very fine, reddish in colour, containing smooth white pebbles. 

Aquarium started 3rd April, 1922. 

No life was seen until 24th September, when an immature Anostracan was 
noted. The specimen was identified on 6th October, when it appeared mature; 
on dth October, it was seen to be bearing eggs; it died on 25th October, and no 
furthcF life appeared. 

Aquarium No, IV. 

Mud coUeoted at Bringagee. . • \ 

Species bred out: Macrothrix apinoaa King, Moinadaphnia macleayii (King), 

Ahna laeDi$$ima Sars, Cyprtff lateraria King, Boeckella nUnuta Sara. 
Aquarium started 19th April, 1922. 

Piiat appearance of life on 12th May, when several Ostracmls were noted, 
and, from that date, Ostracods were always present in varying numbers. A 
single Moinodaphma and two females of BoeekeUa minuta appeared on 15th 
May; Macrothrix and Alona were not present until September. For some months 
Ostraeods largely predominated but in Mureh, 1923, they were displaced by an 
immense number of Macrothrix apinoea which formed ephippia and, shortly after- 
wards, entirely disappeared. Ostracods have remained aloiie in the aquarium for 

the past year. 
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Aquunutn No, V, 

Mud from Meryula Station n«ar Cobar. 

Species bred out: Loptocyclops ogilis (Koch)^ Cypretta minna (Kin^), Cypf^ 
dop9i$ amtraUa j^eury. 

Aquarium started 14th June, 1922. 

Within five days two minute Leptocyido^ appeared; the first Ostraeod was 
not noted until let ^September, but by November, the aquarium was swarming 
with both species of Ostracods. Shortly after this, the mud had an offenaivt.' 
smell and the aquarium was turned out. 

Agaarium No. W. 

Mud from the same locality as V. 

Species bred out: Cypretia minna (King), Cteriodaphnia spinata Henry, Moina 
tenuicomis Bars, Cypridopsia amiraUa Henry. 

Aquarium started dOth June, 1922. 

The first Ostraeod, Cypretta minna, appeared on I6th August, and by the 
end of the month there were many Ostracods of both species and a few specimens 
of Cotiodaphnio, The Ostracods rapidly increased in numbers and were very 
abundant early in October. In November, Moino predominated for a short time, 
the females became heavily laden with eggs, there was a heavy mortality, and by 
the end of the month not one remained. In March, 1023, there was a sudden 
increase of Ceriodaphnia, From April to June all forms were well represented, 
but after that date the Ostracods steadily increased and soon were the stde 
occupants of the aquarium. 

Aquorium No. VII, 

Mud from Buckanbe Station in the Barling River district. 

Species bred out: Cypretta minna (King), Candonocypria candonoides (King), 
Boeckella flmdaUs Henry. 

Aquarium started 11th July, 1922. 

Boeckella appeared first on I6th August, and then both Ostraeod specks 
towards the end of the month. 

JBoaehrila fluvialis was moderately abundant at first, but none were seen after 
November. The Ostracods increased and were swarming in 1923, when the ex- 
periment bad to be discontinued. 

Aquarium No, VIII, • 

Mud from Kosciusko. 

Species bred ottl: Cypris retietdata Zaddacb, Cypretta hiterda Henry. 

Aquarium started 16th February, 1923. 

Both spedes of Ostracods appeared early iu March, but the ihud, which 
contained a laqge amount of vegetable matter, smelt offensive and the ai(uariain 
was tumweS oMlt 

Aqmrium No* iX 

Mail collofcted near Brisbane, Queensland. 

Species bred outi Leptocyelopa agUis (Kooh), Ityodromm vmdokia (Brady). 
Aquarium started 2nd May, 1923. 

A few specifisena of Leptocydops appeared early in June and were present 
in varying nambers until the end of August. No life was presmit from then 
until December, when the Ostraeods appeared, and they have remaiAied the sale 
occupants of jtik aquarium. 
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Aquarium No. X. 

Mud from Central Australia, water hole on Boggy flat, 

Speeies bred out: Daphnia carinata King var, intermedia Sars, Cypris hennelong 
King, Cypretta globulm Sars, Cypridopsis auatraUa Henry. 

Aquarium started llth June, 1923. 

Two speciess of Ostracod, Cypriff hennelong and Vypretta globuluSf appeared 
early in August, and were abundant by November, In December a few Daphnia 
appeared, and, in February, 1924, they wore the predominant species; towards 
the end of February all the females carried ephippia and early in March they 
entirely disappeared. The Ostraeods then rapidly increased, and all three epooies 
were present in great numbers. 

Aquarium No. XL 

Mud from Federal water hole. Central Australia. 

Species bred out: Cypretia glohulue Sars. 

Aquarium started 11th June, 1923. 

First Cypretia appeared on 19th September, and this species became very 
numerons by the end of December, since then no life has appeared. 

Aquarium No, XIL 

Mud from Palm Creek, James Range, Central Australia. 

Species bred out: Cypris lateraria King. 

1'he mud consisted of loose scrapings containing leaves and dried Estheria shells. 
Aquarium started 2l8t August, 1923. 

Ostraeods appeared early in September and rapidly increased, but the ex- 
j>eriment had to he discontinued towards the end of October. 

Aquarium No, XIIL 
Mud collected at Nyngon. 

Species bred out: Dunhevedia crasaa King, Cyprk lateraria King, Oypria beim^ 
Jong King, 

Aquarium started 27th September, 1923. 

Both species of Ostracod appeared early in November, and quickly increased 
in numbers. Dunhevedia eraasa was noted in February, 1924. Towards the end 
of March, all three species were plentiful, Cypria hennelong predominating. 

Material from which Entomostraea were not obtained. 

I. Dried scum from a pond near the sea, Chatham Island, New Zealand. 

II, Surface material from Ijake Eyre. 

ni. Mud from the Brome River entrance to Lake Eyre. 
rV. Mud from Garah, near Mungindi, N.S.W. 

V. Mud from clay pans on Boggy flat, Central Australia. 

VI. Olay pans near Alice Well, Hugh River, Central Australia.. 

Vn. Mud from a clay pan on Rudda Station, near the Darling River. 
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THE NECTAK OF FLOWERS. 

Hy Tiioa, Steel. 

[ Read 27th August. WM ] 

The fii»t precise int'onnation regarding the amount of sugar contained in 
the nectaries of flowers with which 1 am acquainted, occurs in a paper by Alex. 
S. Wilson (Chem. News, 38, 1878, 93; Rep. Brit. Asen. Adv, Sc., 1878, Trans-, 
504, 664, 667; Jour. Chem. Hoc.., 34, J878, 997; Pharm, Jour, Trans. [3], ix., 
225). The weights of cane and fruit sugars found in individual blossoms or in 
heads of composite plants are stated, together with some very interesting specu- 
lations on the number of visits which a bee must make in order to collect a given 
weight of honey. Prom time to time references occur in literature to the abund- 
ance or otherwise of floral nectar. Roseoe and Schorlemmcr (Treatise on 
Chemistry, iii., part ii., 498), after remarking that nectar contains cane sugar 
usually accompanied by fruit sugar, state that the cane sugar had even been found 
in crystals in Rhododendron ponticum. This latter statement I am unable to 
verify, as I have never met with such a cose in the course of observations on 
numerous flowers, extending over many years. The above authors also s ate that 
Braconnot found 0.1 gram (100 mg.) sugar in a single flower of Caoius Acker- 
manni* 

Maiden (Forest Mora, vii., pait 4, 1920, 177) gives numerous references to 
nectar secretion in Emalyptm, but no chemical data. 

A. von Pianta (Chem. News, 64, 1886, 237, quoted from Comp, rendus) re- 
ports the finding of 70.08 per cent, glucose and 1.31 cane sugar in the nectar of 
Pfotea melUfera, also 36.65 of cane sugar ami 4.99 of giocose (stated glycerine 
in error) in that of Hopa earnosa and 14.84 glucose and 0.437 cane sugar in 
that of Jiignonia ratUcans, The term glucose is now usttajly resci’ved for dex- 
trose, partieulariy that prepared by the acid hydrolysis flrt;arch. 

Both (Proc. Roy. Soc. Queensland, xvii., 1903, 49) ntentions Uie sucking of 
nectar from Bankm flower cones by aborigines of Western Australia, and the 
preparation of a fenuentod drink from water impregnated with the 

cones. 

Came (Aust, Naturalist, ii., 1913, 198) describes observations cm the secretion 
of neetar hy erartra-floral nectaries in Aeaeia, and remarks on the uselessness of 
these glands for fertilisation purposes by insects, when, as is frequently the case, 
tb^ are aituatod at a distance from the flowers. He suggests that the aWsnw- 
tion of insects by the nectar and consequent cross fertilisation ofl the plimt is a 
secondary, and not the original cause of neetar secretion. 

As is to be expected there is extreme variation in the quantity of nectar 
contained in difterent flowers. Apart from the dilfereitee in si|w of Moseoms and 
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their consequent capacity, aomc large flowers ooniaiii but little, while other com 
parativeiy email blossoms contain a relatively large amount. My general obser- 
vation is that plants visited by nectar-feeding burds have large supplies, whilst 
tliose frequented by insects And a smaUer supply adequate. ^ 

Again, the amount of nectar found in flowers will depend to an uncariatn 
extent on bow far they have been rifled by birds at insects. 4 

There is another factor controlling the amount of neetar, the u«© by the 
plant iteelf of tlie secreted material. Prolonged observation has convinced me 
that unless removed by insects or birds, the nectar is soon absorlied by the plant, 
probably going to nourish the growing ovary. This may be the use of the secni- 
tion produced by the extra-floral nectaries noted by Came {loc. cit,)f and perhaps 
was the original purpose of nectar secretion in general. In such case profound 
(dianges in the structure of the floral organs and of their insect visitors, would 
he gradually brought about t-hrough mutual adaptation. The sweet secretion 
would thus form a eemvenient food supply for the use of the plant, analagona to 
that laid up by many plants in the form of sugar, atareli, inuiin, etc. The 
jmethod of observation followed by me was to protect the blossom by tying a 
paper bag over it, using a collar of cotton wool to exclude ants. The disappear- 
ance of the nectar in the course of a day or two, could thus be readily demon- 
strated. 

From time to time 1 have examined flowers for the sugar contents of the 
nectar and the results may conveniently be stated he^ along with those obtained 
by Wilson (he, eit,) for comparison. 

The method of examination followed was to wash out with water a definite 
number of blossoms to a known volume and determine the copper reducing power 
iiefore and after inversion with hydrochloric acid, the surplus reducing power after 
inversion being calculated to canc sugar. The absence of starch, which would 
yield reducing sugar on treatment with faydrochloiie acid, was demonstrated. 


1. 

2 . 

3. 

4, 
6. 
6. 

7. 

8. 


Sugar in flowers. A. S. Wilson. (Cbem. News, 88, 1878, 93). 

, Milligranrraos. 


l^^ichsia. per flower 

Vlaptonia olsinoideti* per flower 

Everlasting pea. per flower 

Vetch. Vicia craccct* per raceme . . . . 
Vetch. Vicia cracca, per single flower 

tted clover, per head 

Bed clover, per floret 

Monkshood, per flower 


Cane sugar. 
5.61 
0.23 
1.52 
0.01 

1.80 

0.03 

iM 


Fmit sugar. 
1.69 
0.18 
8.33 
3,15 
O.Ki 
5.95 
0.10 
4.63 


Total. 

7.30 

0.41 

0.85 

3.16 

0.16 

7.84 

0.13 

6.32 


Wilson shows cane sugar in its fruit sugar equivalence. I have calculated it 


back to cane sugar, so as to permit of comparison with other results. 


Sugar in 


1. leowurus . . . . . . . 

2. „ „ ....... 

3 . ,, 0 

4* ■ fetoruha * • .* «. . »• . * 

5. Metrosilefcros tementoda .. . « 


flowers. T. Steel. 


Mg. per flower. 



Cane 

Sugar. 

Froit 

Sugar. 

T<.tal. 

Total 
% on 

23.1.86 

4.00 

3.90 

7.00 

flower. 

5.4 

4.2.86 

2.90 

4.60 

7.40 

4.8 

18.2.8& 

3.10 

3.00 

(i.lO 

4.7 

9.2.86 

1.20 

7.30 

8.50 

2.4 

26.1.85 

1.60 



— 



326 ' THB NEOTAE OF 3/*LOWERjS, 

6. Lambertia formoaa 7,6.97 2.10 7.60 9.60 7.7 

7. GreviUea rohmta — 0.60 0.17 0.67 0.1 


Th« last column shows % total sugar on weight of Oower. L. leonurmt^ a 
South African shrub, cultivated in gardens, Auckland, New Zealand. F. UtoraUs, 
the N.Z, Puriri, Auckland. M. tomentom, N.Z. Christmas tree, Auckland. L. 
formica and G* robusta, Australian plants, near Sydney. The corolla tubes of 
Lamhertia are commonly found to be split, evidently by birds. 

It will be seen that my figures arc of the same order as those of Wilson. 

It has long been obvious to me that there is a great difference in the con> 
centi’ation of nectar as it occurs in flowers and of honey as stored in the comb 
by bees. The nectar can readily be shaken out of most flowers, which could not 
be done were it as dense as honey. It thus becomes evident that the bee con- 
centrates the neotax by abstraction of water, probably while it is in the boney 
sac. At this time also the bee secretes an enzyme which causes gradual inversion 
of most of the cane sugar present. In order to investigate this matter of increase 
in density, I have examined a number of nectars. Through the courtesy of the 
Government Botanist and with the assistance of Mr. W. F. Blakely and Mr. E. 
N, Ward, I was enabled to secure flowers from the Botanic Gardens, Sydney, and 
by the kindness of Dr. Tom Guthrie was able to examine these in tbe laboratory 
of the Colonial Sugar Hefining Co., Ltd. The examination was carried out by 
means of tbe very fine Abb^ refractometers belonging to the laboratory and with 
the help of Dr, Guthrie^s skilled assistants. To all these gentlemen I record my 
gratitude. 

For an accurate determination of density a few drops of nectar are all that 
is required, and from the refractive index so obtained, the sugar and water can 
be ascertained with a high degree of refinement. Using a slender glass pipette 
it was easy to withdraw sufficient nectar from most blossoms, to permit of 
examination, while with others the nectar could lie squeezed or dropped direct 
onto thd glass observation wedge of the instrument. The results obtain^ are de- 
tailed below. I have added a column showing the percentage weight of water 
to be removed in order to bring the nectar to the same degree of concentration 
as honey of 21,64% water. Tins shows the amount of removal of water effectcnl 
by tbe bee, and it is seen to be a very considerable proportion of the weight of 
the nectar, ranging from 88.5% in the weakest to 47.8% in the most concen- 


trated neetar examined. 

1, Barringtonia alba 

Date. 

21.12.23 

Refractive 

index. 

1,3465 

% 

Sugar. 

9.06 

% 

Water. 

90,96 

% Water 
to be 
removed. 
88,5 

2. 

QuiaauaUs indka 

4.1. 24 

1.3477 

10.46 

89.55 

86.7 

3. 

Eucalyptus alophyUa . . . . 

21.12.23 

1.3605 

12.30 

87.70 

84.3 


tf .... 

28.12.23 

1.3629 

13.95 

86.05 

82.2 


,* ff .... 

4.1. 24 

1.3484 

11.00 

89.00 

86.0 

4. 

Crinum laHfoUum 

13.11.23 

1.3561 

15.30 

84.70 

80.6 

5. 

Bauvardia triphylla 

21.12.28 

1.3559 

16.76 ‘ 

84.25 

79.9 

6. 

Metrosidsros iomentosa . . . 

21.12.23 

1.8568 

16.35 

83.65 

79.2 

7. 

Erythrina Christi-gaUi . . , 

21.12.23 

1.3636 

20.50 

79.60 

78.9 


tt ff ... 

28.12.23 

1.3611 

19.00 

81.00 

76.8 

8, 

Ptm>*p 0 rimtm aoerifoUim . 

17.11.23 

1.8654 

21.66 

78.85 

72,4 

9, 

/oeobina i/nwgaifica .... . 

4.1. 24 

1.3659 

21.86 

78.15 

.72,2 


4. I» , , . . . 

28.12.23 

1.3736 

26.40 

78.66 

66.4 

10. Gerbera . . * * . . 

11.12,23 

1,8661 

22.00 

78.00 

72.0 
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11. 

Campis gramUflora 

13.11.23 

1,3676 

22.90 

77.10 

70.8 


>t >j 

11.12.23 

1.3676 

22.80 

77.20 

71.0 


ft ft 

4.1. 24 

1.3692 

23.80 

76.20 

09. 7 

12. 

Stmolobitm stam 

4.1. 24 

1.3696 

24.00 

76.00 

69.4 

13. 

Orevillea Banksia 

11.12.23 

1.3697 

24.10 

75.90 

69.3 

14. 

Castanospermum auairale , . 

4.1. 24 

1.3708 

24.75 

76.25 

68.5 

15. JuanuUoa aurantica . • 

11.12.23 

1.3862 

33.45 

60.55 

57.4 

16. 

Alpdnia nutans 

4.1 * 24 

1.4007 

41.20 

58.80 

47.8 


The following are tho countriee of origin of the plants enumerated: — 

N.S. Wales 14, Queensland 13, W. Australia 3, New Zealand C, N. America 
11, 12, Brazil 7, 9, Mexico, 5, 15, E. India 2, 4, 8, 10, Madagascar 10, Molucca 1. 

The dgures for samples of nectar from the same plant, taken on different 
occasions, disclose a very fair uniformity in density, and it seems probable that 
each plant has its critical density, which is maintained by osmotic action between 
the nectary and the surrounding tissues, and any evaporation thus compensated. 

The small amounts of ash, and organic matter other than sugar, present in 
the nectar are insufficient to make any notable difference in tho figures. 

In no case does the concentration of the nectar remotely approach a point 
at which it would be possible for sugar to crystallize out. 

Acting on a suggestion of Mr. Blakely, I have arranged the plants exammcd, 
in families, in the order of concentration of neotar, with the following results. 


Family 
Zingiberaceae 
Bolanaceae « . . 
Aoanthaceae . . 
Proteaceae . . . 
Bignoniae^ae . 
Leguminosae . . 
Apocynaeeae . 
Sterculiaoeae , 
Rubiaeeae . . . 
Amaryllidaceae 
Myrtaceae . . . 
Gombretiaoeae 


per 




Average 
cent, sugar 
in nectar. 


41.2 

33.4 

24.1 

24.1 

23.0 
*>o o 

22.0 
21.7 


I Very sweet 
, Sweet 


I 


1 Medium 


11.0 ) 

10.5 / 


Poor 


Clnflwsifled in this way the families arrange themselves into four gi-oups which 
I have termed as above, A considerably greater numbSr of observations, embr«('“ 
ing other families, wonld be required in order to arrive at a generalization. 

Little has been published regarding the composition of separated nectar, it 
being in most cases difficult or impracticable to get sufficient material for a de- 
tailed analysis. On two occasions Mr. A. G. Hamilton supplie<i me with flower 
spikes of Dorymthes exeeUa collected in the South Coast district of N.S. 

D, is a large amaryllid plant, bearing a tall spear-like flower-stem crowned 

with a bulky panicle of red flowers in which abundance of nectar is secreted. 
Prom these I was able to extract sufficient for analysis. For comparison 1 have 
inserted an analysis of a sample of pure honey, given to me by the late Mr. 
Albert Gale, apiarist to the N.S. Wales Department of Agriculture, and have 



TUB NBCTAB OP PliOWEBS. 


(Calculated the Doryanthea nectars to the same degree of concentration as the 
hon^. The granulation of ordinary honey is due to the separation of dextrose in 
ciTBtals. 

Neotar of Doryanihea. 

Natur<dStai;e Caloutated 


a. 6. o, h. Pure Honey 

Dale. 1. 11.99 27.6.01 1.11.99 27.6.01 June, 1898. 

Cane Sugar Nil. Nil. Nil. Nil. 2,70 

Dextrose 4.62 3.68 39.80 41.78 37.80 

I^evulose 4.10 2.97 36.11 33.74 37,00 

Other Organic Matter . 0.16 0.13 1.32 1.47 0.89 

Ash .. 0.14 0.13 1.23 1.47 0.07 

Water 91.09 93.09 21.54 21,64 21.54 


100.00 100.00 100.00 100.00 100.00 

Dextrose and levulose ti>getber, constitute fruit sugar. The Doryanthes neo^ 
tar contained no ^ane sugar. At equal densities there is a remarkably close re- 
semblance in composition between it and honey. In degree of concentration the 
nectar is a thin one, in this respect being much like that of Barrinytonim aJba, 
In examining tihe nectar of Doryanthes it was noticed that the admixed pollen 
grains had sent out extremely long pollen tubes, very interesting under the 
inieroseope. 
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NOTES ON AUSTRALIAN DIPTERA. No. iii. 

By J. R. MAiiiiOcai. 

{Communicated hy Dr, E, W, Fergueon), 

( Four T ext -iigu reH ) . 

[Read 30th July, 1924 ] 

Bo(*aiise of the paucity of material available at this time, the notes presentetl 
in this paper ai^ printed merely as a to the forms before me, and in tho 

hope tliat they may prove an incentive to the coilector and student of Diptera to 
take more interest in this much neglected group. Should the publication of this 
paper result in accessions of material suMcient to justify such a course, it is my 
int^tion to present later generic and specific keys for the identification of the 
known Australian forms whenever a fairly representative series has been studicMl. 

The great majority of tho specimens have been sent to me by Dr. Eustace 
W. Ferguson^ but a few have been obtained from Dr. C. F. Baker, I-ioe Banos* 
Philippine Islands* 

Family CHLOROPIDAE. 

1 have, in another paper, listed the characters for the recognition of this 
family, and described three of the genus ParahippelaUH Becker. Since 

tlie completion of that paper, I have obtained from Dr. Ferguson a series of 
specimens of this genus, amongst which are several that are new. Some of these 
are described herein, and some records are presented of other species, but it is 
highly probable that an intensive effort to obtain material will rt^ult in con- 
siderable accessions to the list, as the genus is essentially Australasian, Iwing 
known only from Australia and New Quinea. 


PARAHlPPKUATKa CX)StOMACULATA, n.Sp, 

Male. — Head yellow, upper occdput and frontal triangle fuscous, tho latter 
shhung, face and cheeks almost white, the latter browned below middle of eye; 
third antennal segment brown at insertion of arista; arista and its hairs fuscous; 
palpi and proboscis yellow. Thorax and aMometi black, slightly shining, and with 
thin greyish pniinescenee. I^gs entirely yellow. Wiitgu hyaline, with a largo 
black spot OB costa from a little beyond a^x of first vein to just beyond apex 
of sebond and extending on disc to tliird vein. Halteres whitish. 

Frans as in the other species of the genus; face almost flat; check a^ut as 
Mgb as width of third ahteimal segments and one-fonarth as high as eye; vibrissal 
with t#o brlstleB; aristal im long as basal diameter of arista. 



330 KOTES on AUfiTFRALUN DIPTERA, iu., 

Thoracic chaetotaxy as in brimneicosta Malloch. Hind tibial spur altout as lon^r 
as tibial diameter. Section of costa in front of apex of second vein as com- 
pared with the one beyond it as 7:5; veins 3 and 4 parallel, last section of 
latter about three times as Jong as preceding section; outer cross-vein at fully 
twice its own length from apex of fifth. Length, 2 mni. 

Type and paratype, Sydney, N.S.W., 31 Dee., 1922, 

PARAHIPPKIJlTlflW ALBISETA, li.sp. 

Male and female. — Head pale yellow, daiker on occiput and upper half of 
frons; ocellar spot, second antennal segment, and entire proboscis black; third 
antennal segment brownish above; arista brown at base, the remainder and its 
hairs white. Thorax tawny yellow, brownish in places, with whitish pruinescence, 
most distinct on middle of dorsum when seen from behind, the lateral margins 
of mesonotum and some patches on pleurae blackish, a central vitta of brownish 
ecdour on mesonotum more or less distinct. Abdomen fuscous, apices of the ter- 
gites yellowish; male hypopygium tawny yellow. Legs pitchy brown, trochanter* 
and basal three segments of all tarsi yellowish. Wings greyish hyaline, veins 
blackish. Holteres fuscous or dork brown. 

Head much as in brunneicosta Malloch, but the arista differently coloured, 
and the hairs more dense, the longest distinctly longer than its basal diameter; 
the vibrissa! angle is slightly produced and the cheek at middle is fully one- 
third of the eye-height. Thorax as in brunneicosta; scuteilum fiattened on disc, 
with two discal hairs, the basal pair of bristles noticeably shorter than the apical 
pair. Hypopygium of male knob-like. Legs normal, apical spur of hind tibia 
curved, as long as tibial diameter. Last section of fourth vein fully as long as 
preceding section; outer cross- vein at about 1.75 its own length from apex of 
fifth. Length, 3-3.6 mm. 

Type, male, allotype, 4 male and 1 female paratypes, Eidsvold, Queensland. 

Paraiijppblatks nTsciPEs, n.sp. 

Male and female. — Head yellow, frons brownish, paler in front, triangle 
brown, grey pruinescent; cheeks and face whitish pniinescent, upper occiput 
fuscous, yellowish in middle behind ocelli; antennae yellow, brownish on upper 
side of third segment; arista brown at base, yellowish beyond; palpi yellow; pro- 
boscis black. Thorax black, dorsum shining, brownish-grey pruinescent, with a 
slight olive tinge and mure or less distinctly trivittate with fuscous; propleura 
yellowish, the spiracle noticeably so; apex of seutelluin slightly darkened. Abdo- 
men rufous-brown, usually with the bases of the tergites darker; hypopygium 
of male tawny yellow. Legs tawny, all femora and usually the hind tibiae broad- 
ly fuscous; apical two tarsal segments fuscous. Wings greyish hyaline, vein* 
very conspicuous. Halteres pale yellow. 

Heed as in nudiseta Becker, the arista with its longest hairs not as long as 
its basal diameter; cheek nearly two-thirds of the eye-height Thorax as in 
nuSseta, but the scuteilum more convex on disc. Outer cross-vein at about its 
own length from apex of fifth vein; wing broader than in nwMecta, Length, 4r& 

mm. 

Type, mide. allotyp«, two male and two female paratypea, Sydney; two pen^ 
types, miBOP ia-i Hawkesbniy River. One female from Syjbiey lias the 
except a small piurt of the fore pair, yellow. 
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PAEAmpmjATEs NtTBiSETA Becker, 

I quoted the deHcription of this species in the paper already referred to on 
this genus. Jt agrees veiy closely with fuscipes, but the legs are entirely yellow, 
with the exception of the apical two tarsal se^nents, the scutellum is not dark 
at apex, the wings are yellowish hyaline, the outer cross-vein is at much more 
than its own length from apex of lifth, and the size is lees. Length, 3-4 mm. 

Two specimens, National Pork, Sydney, 28 October, 1922. Origimdly des- 
cribed from Botany Bay; type in Hungarian National Museum, Budapest. 

Parahippklates aequalis Becker. 

Very similar to mtd^eta in colour, but the wings are greyish hyaline, the 
cheek is about half as high as the eye, the arista has its longest hairs distinctly 
longer than its basal diameter, and the outer cross-vein is distinctly more than 
its own length from apex of fifth. Length, 3-4 mm. 

One specimen, Sydney, and one Coramba-Dorrigo Bd., N.S.W. 

Originally described from New Guinea; type in same collection as that of 
nudUeta^ 


Genus Ephtoboscinis novum. 

Generic characters, — Belongs to the subfamily Oscininae, the costa extending 
to apex of fourth vein, and the hind tibia having a long narrow sensory area at 
middle on its postero-dorsal surface which is covered with microscopic hairs. 
The male may be distinguished from that of any other genus by the peculiar 
gcniculated arista (Fig. 1), but in the female the arista is of the usual type in 
this family. In both sexes there are two long bristles on each humeral angle, as 
in Pa/rahippdates, one incurved, the other outwardly directed or sloping back- 
wards; the etemopleura has a weak upper setula and fine pale diseal hairs; 
scutellum normal; thorax with about three pairs of dorsocentrals ; head as in 
Parah/ippelates, Legs normal, hind tibia without an apical spur; wings as in 
Parahippelates, 

Genotype, the following species. 

Ephtdroscinis austraws, n.sp. 

Male and female. — Black, opaque, with dense pale grey pruiueseenee. Frons 
dork brown, yellow on anterior margin, grey on sides of triangle; ima and 
cheeks yellowish, densely whitish pruinescent; antennae fuscout;, thin! segment 
orange-yellow, except on upper mai’gin; arista pale brown; palpi yellow, proboscis 
and inner mouth-margin black. Thorax with the 'iliso largely fuscous, showing 
traces of darker vittae, with the lateral margins yellow-grey pnpnescent, and the 
bases of the bristles set in grey pruinose spots; pleura grey; scutellum black on 
disc, grey on maigins. Abdomen with the dorsum blackish-brown, hind margins 
of the tergites pale grey, a pair of grey spots on hind margin of first ^^sible ter- 
gite. Legs fuscous, trochanters, apices of femora, bases and apices of tibiae, and 
basal two or three tarsal segments tawny yellow. Wings hyaline, veins black. 
Halteres whitish. 

Vertical, post-ocellar, and ocellar bristles distinct, each orbit with about 
three distinct setulae; interfrontalia setulose; triangle extending almost three- 
fourths of the way to anterior margin; face slightly concave, vertical; cheek at 
middle about half aa high as eye; two bristles on eadi anterior angle in male, 
one above the other, only one in female; arista of male and female as in Figure 



SW NOTES ON AUSTRALIAN DTFTBRA, iii., 

1; eyes bare* AcTOBtiehalB very short; scutellum with four bristles* Apical three 
segnients of mid tarsi broadened. Second division of costa about 1 .2b as long as 
third; . -first posterior cell very slightly narrowed apioally; outer cross- vmn at a 
little over its own length from apex of fifth; last section of fourth vein fully 
twice as Jong as preceding section. Length, 3 mm. 

Type, male, and allotype, Woy Woy, 2 September, 1923 (Maokerras). 



Fig. 1. — Antennae of Ephydroscinia austraUa, 

Genus Chuobomeris Becker. 

This genus belongs to the subfamily Chloropinae, the costa extending only 
to the apex of third vein, and the bind tibiae being simple, without a sensory 
area above. From other genera in the subfamily, it may ^ readily distinguished 
by the very thick hind femora which are furnished with minute blade spines on 
apical half below. 

There are two known species, both from Australia, which may be distinguished 
as below. 

Pleura with five black spots, one on each of the following parts: meeoplenra, 
' propleura, pteropleura, slernopleura, and hypopleura; upper inner 
mouth-margin black; mesonotum with, five shining black vittae 

pww Becker. 

Pleura with three black .spots, those on pteropleura and propleura absent; moutb- 
opening entirely yellow; mosonotum with three shining Mack vittae, the 
lateral ptur fused pailUdior Becker. 

I have seen only palUdior, One specimen labelled North Harbour, Marob 30, 
1923. This species was originally described from Queensland, the other from 
New South Wales. I now designate purus as the genotype. Types are in the 
Hungarian National Museum. 

Genus CaumopsiNA Becker. 

B^er erected this genus for the reception of two fnnall species from New 
Gainea* He distinguished it from Chlorops by the unieoloured bladt thorax and 
scutellum, the head being wider than tbo thorax, and the short second costal 
division of the wing. The eyes are stated to be very large, cowring almost the 
entire side of the head, and the scutellum is convex* In other respects as 

Chlorops, ” * 

I have me a specimen which runs to this genus in Bedteri# key, but 

the eyes do not covmr more of the side of head than is usual in VM&ropo, 
the acuteBum ifattened al^ve, and the second costal ^Bvision ia a 

" t was teclined to consider the species as refbrid^ to 
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but it differs Irom typical meuibm <>1‘ that genus in having the vertical and 
ocellar setulae aimoBt indisfinguiahablts the frontal triangle long and glossy, and 
the proscutellar bristles indistinct. 

CHU)»0PSIKA NtOROHALTBRATA^ n.sp. 

Feifiale. —Glossy black. Frons anteriorly, face, cheeks, and antennae rufooa, 
third antennal segment dark above, arista brtwn; palpi and upper mouth-margin 
brown. Humeri and pleura anteriorly brownisb-red. Legs black, bases of fore 
tibiae and basal two or three segments of all tarsi rufous-yellow. Wings clear. 
Halteres blackish. 

Head very little wider than anterior margin of thorax, frons fully half the 
head width, triangle glossy, not entirely dlUng vertex, its sides almost straight, 
the apex ahnoBt filling width of space between bases of antennae; the latter of 
average siee, third segment round; arista sub-nude; frons protruded beyond eye 
about one-third of the length of latter; face concave in profile; che^ about 
as high us width of third antennal segment Thoracic dorsum not punctate, with 
rather dense, short, decumbent, fuscous hairs; scutellum flattened on disc and 
haired as disc of thorax, with two short apical bristles. Abdomen broad, rather 
abruptly pointed at apex. Legs normal. First and second sections of costa sub- 
equal, either a little longer than third; fourth vein curved upward beyond outer 
oross-vein, then deflected at apex; third vein ending a little in front of apex 
of wing; inner cross- vein well in front of apex of first vein. Length, 3.25 mm. 

Type, Milson Id., 20 November, 1014. Distinguished by the bhvck haltercs. 


Family EPHYDiilDAE. 

Subfamily CANACEINAE. 

The usual definitions of this family contain a statement, to the clfoct that 
the costal vein is twice broken, once just beyond the humeral vein, where the 
break is not very ob\uous, consisting of a weakened part of the vein instead 
of a distinct break, and again in front of the ax)ex of first vein. The anal 
is normally absent. In Canaoeinae, however, there is no appreciable break or 
weakoaing of the vein just beyond the humeral vein and the break at apex of 
the first vein is small, while the anal cell is quite distinct. In some respects, e.g., 
the bristling of tlie frons, there is a resemblance to the genus Ephydra, and this 
is strengthened by the shape of the head, though in Canaceinne the labrum is 
exposed in on emargination of the lower margin of the mouth, which is not the 
case in Ephydra^ In the latter there are distinct spiracles in the tergites some 
distance from their inner margins, while in Conaceinae there are none. 

There are sain© cbarai^ters in Canaceina© whiJfii are found in Tethinae, but 
probably the group is more appropriately placed in Bphydridae than in Agromy- 
xidae. A delLite decision on its true affinities must await a knowledgi?> of the 
immature stages. ' 

Heiidel is responsible for breaking the old g^us Camce Haliday into four 
genera which may be identified by means of the foBowiag key. 


L 

2 . 


K^y fo 

lYontar triangle extending to about middle of frons, its apex prolonged 
slightly; pleura hare; dorso^txal bristles In four pairs. Fromnace Hcndel 

Frontd triangle extitading to anterior margin of frons 2. 

Cheeks and pleura bare; scutellmn with two bristles; doraocentrals in foi^ 
Dairs .... . . .... . . . . . . . . . . . , .... . . . . Chnctocamce Hendel. 
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Cheeks and pleura with Botulae or bristles; scutelluin with more than two 

bristles 3. 

3. Mesonotum with four pairs of dorsf><?eiitral bristles, the anterior pair in front 
of suture Canace Haliday. 

Mesonotum with two pairs of dorsoeentrals, both behind suture. 

Hendel. 

Genus Xanthooanacb Hendel. 

In this genus there ai‘e, so far as I can discover from the literature, only 
three species, ranula Loew, orientalis Hendel, and magna Hendel, the first being 
the genotype. 

I have before me a mule specimen which does not agree very well in wing 
characters with the generic diagnosis given by Hendel, but i consider it better to 
stress a point in relegating it to this genus, rather than to Jidd another genus 
to a group already more than sulfieiently subdivided. The difference in wing 
venation lies in the almost straight fourth vein on its apical two sections, whereas 
Hendel states that in his three included species, the ‘^Vierte Langsader jenseils 
der hintern Querader mehr oder weniger stark aufgcbogen,” 

Xanthocanaok njorifrons, n.sp. 

Male. — Black, densely pale grey pruinescent, more wMte on the head, the 
frontal tritinghj almost glossy black; dorsum of thorax brown on disc; scutellum 


2 . 8 . 

Figs, 2, 3 . — Xanthocanace nigrifrons. 2. Head from side; 3. Head from above. 

i 

faintly so; abdomen with a faint brownish tinge basally on dorsum. Antennae 
and arista black, apex of proboscis and the entire palpi yellow. All hairs and 
bristles yellowish. Wings hyaline, veins brown, yellow at bases. Legs yellow, 
OiJsae and femora, except apices, greyish fuscous. Halteres lemon-yellow. 

Head in profile as in Figure 2, dorsum as in h^gure 3; arista bare. Doraum 
of thorax with four series of intradorsocentral hairs; propleural bristle absent; no 
strong bristles, only hairs, on meso- and sternopleura; disc of scutellum with 
numerous long hairs which are about as long as the four fine marginal bristles. 
Abdomen tapered apically, genital segment rufous below. Legs slender, fore 
femur without strong ventral bristles; tarsi slightly widened apically* Inner 
cross-vein a little befon: middle of discal cell; last stKjtion of fourth vein parallel 
with third, slightly arcuate; outer cross- vein at nearly its own length from apex 
of fifth vein* Ijength, 2.5 mm. 

Type, Woy Woy, 2 Scptc^mber, 1923 (Mackerras). 

Subfamily EPHYDRTNAE. 

Genus Bracshydeutra Loew. 

This genus 4s distingixished from its allies by the short second wing-vein which 
connects with tiW costa about as far from apex of first vein as the latter is from 
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'tbe humtiral vein, the third costal section nearly three times as long as second; 
fourth vein evanescent beyond the outer cross- vein; costa ending at apex of third 
vein and almost exactly in wing tip. Frons with a pair of bristles in front of 
ocelli that are os long as the ocellar pair; arista long* haired above; genal bristle 
absent; sides of face with a few setolae or hairs^ centre with a blunt cai’ina; 
mesopleura and stemopleura with some fin© hairs or setulae; mid tibia without 
median bristles. The abdominal spirack*s are situat4?d on the tergites some dis- 
tance from their lateral margins. 

There are two species already known, one, argenUata Walker, occurring in 
North America and Northern Africa, and the other, longipes Hendel, in Formosa. 

BBACnYOEUTRA SYDNBYKNflie^ n.8p. 

Male and female. — Black, densely silvery grey pruinesceni below and on sides, 
largely opaque brown above. Antennae black; faeiai keel brown; palpi yellow; 
hairs on aides of face white. Thoracic dorsum with five dark-brown vittae an- 
teriorly, the median one replaced by a paler stripe behind sutuie; disc of scutellum 
brown, greyish at base in middle; upper mar^n of pleura brownish. Anterior 
and posterior margins of abdominal tergites and a central line dark brown on a 
greyish ground. Legs tawny yellow, femora usually darker in middle, apices of 
tibiae and of tarsi dark brown. Wings hyaline. Halieres yellow. 

Facial keel not sharper than in argentata; arista witli about 12 rays. Last 
section of fourth vein very little longer than preceding section. Length, 3.5 
mm. 

Type, male, and one male paratype, CoUaioy; allotype and 4 paratypes, 
Beloringar. 

In addition to the foregoing, I have before iite species belonging to the 
genera Paralimna Loew and Notiphila Fallen, but await the accession of more 
material before writing up the species. 

Family AGBOMYZIDAE. 

The members of this family are distinguislied by tbe presence of the anal 
cell of the wing, the rudimenti^ry mediastinal vein, which is cither fuss’d with 
first some distance from its apex or indistinct on apical third. The great 
majority of the genera have distinct vibrissae, the post-vertical bristles divergent 
or paraJlol, no distinct pre-apical tibial bristle, either the mesopleura or sterno- 
pkura or both with distinct bristles, and the thorax with at least one distinct 
pair of pre*acutellar dorsocentral bristles. Many species in the genus Agromijm 
have a pair of posterior setulae on mid tibia. 

I liave representatives of four subfamilies of this group from Australia. 

Subfamily MILICHIINAE. 

All tile genera of this subfamily have the frons with two series of fine hairs 
or setulae on the interfrontalia, and the postvertical brfetles not divergent. 

I give below a key to the three genera which I have from Au.stralia. 

. Keg to g0nera. 

An angular incision at middle of hind margin of eye; wing with a very deep 
incision at apex of first vein . . ... * MUickieUa Qiglio-Tos. 

Eye entire on hind marpn, not incised; costa broken but not deeply incised 
at apex of first vein 2. 
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2. Pteropteutia b^; interfrontolia with tb^ series of hairs on difltetWitiAtflA 
stripes WUoh are nstially more or less pruinescent . . Loedp, 

Pteropleura with some setulose Imirs ; interfrontalia with the setnlim stripes 
not differentiated from rest of surfaee Rypaspistom^ Hendal. 

{Prodeamometopa Henddlt 

* 

OenuH Mxliohiella Giglio-Toa 

MiLiCHiKLLA lacteipenkis Loew. * 

A glossy-blaick species with whitish wings and entirely black legs, Ve^ 
widely distributed^ occurring in Java, North, Central, and South America, Hawaii, 
Canary Islands, New Guinea and Australia. 

Four apecunena, Bidsvold, Queensland* 

Genus DESUOMfiTOPA Loew. 

DiWMOMBmoPA OILIATA Hondel. 

This species was described from Sydney by Hendel. I have one specim^ 
that agrees with his description very closely, and three that appear to be 
separable from m-nigmm Moigon. I suspect that the Australian specimens lUfiy 
really be the latter, as the only structural character »epai*ating ctTtafa from th^ 
species consists of the longer hairs prorimad of the apex of first vein in etlia^ 
and in only one of my specimens is this noticeable, the others having the hairs 
short as in North American specimens of m-nigrum^ 

Locality, Sydney. 1 Imvc another species of the genus from South Australiiiy 
but defer naming it. , 

Genus Hvpaspistomvia Hendcl. 

This genus is represented in the material before me by one species, whioh 
1 believe is undeacribed. 1)he genotype occurs in Arabia, one species occurs ill 
Europe and North America, one in North America, and one in the East Indies. 

HrpAsPisTOJkttu ALBtPBNNis, n.sp. 

Male. — Black* Frons opaque, triangle and upper half of orbits gloasy, an* 
terior half of orbits silvery white; cheeks sUvery; palpi and proboscis fuscous. 
Mesonotum with ^hin white pruinesoence on sides, shining over all, donum of 
Bcuteilom slightly bfotusy. Abdomen subopaque fuscous, apical two segm^is aiiil 
sides glossy wick. Legs black, mid and lund metatarsi yellowish at bases. 
Wings and knoW of halteree w^iute. j 

PoSt-verttcal brisUes convergent; upper two pain of orbitals outwardllir 
directed, anterior two pairs incurved; orbits linear; ocellar bristles short; an- 
tennae small, arisia not longer than anterior width of frons; cheek at highest 
point over one-third of eye-height; proboscis slender, geniculated; palpi dilated. 
Thorax with cme long and One very short pair of pre-scutellar dorsooentrals; 
basal seutellar bristtes short tfind tibia very much broadened. Wings as m 
htipas Mfdgan. Length, l.fi mm. 

Type abd ohe paratype, Bdaringar, 9 September, 1923. 

Subfamily TETHINAE. I 

^ venation similar to Ag^mysmae^ Tha frons, 
howeverj hah tli» orWta! bii^ea directed outward oVer eye^ wd thougb thsi^ is a 
flwtall pair of divergent bristles behind the ocelli, what apj^ar te be the tmo 
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p^Oft^verticttl bristles are eoftvergent or aubpariilld aifd rather widely pleased, either 
on the extreme hind margin of frons or slightly below it. 

The other subfamilies have the anterior orbit^ biiatles, w^ben present, in- 
eurved or erect, never curved over eye. 

There are several genera of the subfamily, but so far I have seen only 
oim specimen from Australia. It does not agi*ee with the dcficription of any 
species known to me so I describe it as new. 


Tkthika njgbiseta, n.8p. 

Male. — ^Head yellow, cheeks wldtish pruinescent, oedput grey except on lower 
nuirg^. Thorax black, densely grey pminescent. Abdomen lutcous, first tergite 
greyish in middle, the other broadly grey basally. JLfCgp yellow, apical tarsal seg- 
mant fuscous. Wings hyaline. Haltercs whitish yeUow. 

Each orbit with four bristles; interfrontaJia with two or three cruciate pairs; 
post-ocellar bristles pronounced; cheek at highest point about one-fourth of the 
eye height; arista yellow, microscopically pubescent, not much longer than an- 
tennae; eye a little higher than long; frontal bristles black, those on checks 



Fig. 4 . — Fergusomna fniorooera. Head from the side and in front. 


jallow. Thorax with four ^ries of setulae between the four pairs of strong 
dorsocentrals ; basal pair of scu^teUar bristles about half as long as apical pair; 
all thoracic hairs and bristles black. Abdominal hairs black. Strong bristles and 
hairs on legs black, the fine hairs yellow. Inner cross-vein very little proximad 
of middle of discai cell, the section of fourth vein between the cross-veins sub- 
equal in length to apical section of fifth, and a little less than half as long 
Apical section of fourth. Length, 1.75 mm. 

Type, Woolgoolga, N.S.W., 27 January, 1928. 

Subfamily AGROMYZINAE. 

* 

1 iui,ve a nniaber of representativeg of the Ag^myeinae from Australia, but 
it ia ve,y probable that suuny more will be forthcoming, so I defer dealing with 
those belonging to Agremyga and Pkytomyza imtil later. 

tJepus f EsovsoMm^ novnm. 

Gemrie charaotera.— Antennae inserted c^ose tb lower margin of eye in pro- 
fiii; bead as in ^igare 4,: the antennae smell ,ahd 4n dfistinet pits. Thorax as in 
Agnmif$$, the mesopleura and stemopleura itristi^. Femais with a chitinous 
tab^like ovipositor. Fore femnr with rallnar long postero-ventral bristles. Cos- 
tal endiBg A little beyond apex of aeMBd vein,. third vein distinct, ending in 
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upex of wing, fourth and fifth veins less distinct on apical portion» than third, 
outer cross-vein evanescent or aKscnt. 

Genotype, the following species. 

FfiHOUSONINA MIOROCKRA, n.sp. 

Female. — ’^'ellow, narrow rings surrounding ocelli, and the arista black* 
Dorsum of basal four visible alxiominal tergites fuscous, ovipositor glossy black* 
Wings hyaline. 

Ocellar and post-vcrtica! i>rislies eriual; each orbit with one bristie; arista 
subnude; inoatb-parts small. Mcsonotum with two pairs of dorsocentrals and 
one pair of acro«tichals on hind margin; scutellum with four bristles, basal ^pair 
short. Legs strong, tarsi stout. Inner cross-vein below apex of first vein and 
nearly two-thirds from base of di-scal cell, last section of fourth vein over four 
times as long as preceding section. Length, 1.5 mm. 

Typo, North Harbour, 30 March, 1923. 

Named in honour ol Dr. E. W. Ferguson. 

Family ABTEIIDAE. 

Related to Drosophilidae, as a subfamily of which it is sometImeB pla4sed. 
Frons without forwardly-directed orbital bristles, the vibrxasae short or almost 
invisible, costal vein weakened, but not broken, at apex of first vein, first pos- 
terior cell of wing distinctly narrowed at apex. 

There is one specimen before me which appears to be undescribed. 

Genus Lkioulyza Maoquart. 

This genus differs from its allies in having the outer cross-vein of wing pre^ 
sent, the second vein not abnormally abortened, the second costal division being 
two or three timea a>s long as first, and the arista bare or puboseent. There are 
the following bristles on the thorax: dorsmjentralH, 1 pair; sculellars, 1 atronff 
pair; notopleurals, 1. 1 can detect no steniopleural bristle on this species, 

though other species have one. 

Leiomy7>a KrrwuLA, n.Hp. 

Female.— Frons glossy brown, ocellar triangle black; fa<*e, ehetks, and an- 
tennae brown, up}>er half of third antennal segment and the lower margin of 
cheek blackish ; occiput black ; palpi yellow. Thorax and abdomen glossy black. 
Legs yellow, basal half of all femora black, apical segment of all tarsi brown. 
Wings hyaline, veins brown. Halteres pale yellow. 

Frontal triangle extending three-fourths of the way to anterior margin; 
orbits with two or three short, hairs, but no distinct bristle; ocellar and post- 
vertical bristles microscopic; face concave in profile, the parafaoial invisible 
from side. Thoracic doi«um with short sparse black hairs, the dorspeentrai 
bristles well In front of posterior margin; a fine hair in front of each scntellar 
bristle. Abdominal hairs very sparse and short. Legs slender., Seebnd costal 
division fully three times as long as first and about 1.6 as long as third; inner 
cross-vein a little before middle of discal cell and below ap^ of first vein. 
Length, 2 mm. . 

Type, S^ey 15 5ulv, 1923. 
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AN AUSTRALIAN CARYOPHYLLAEID CESTODE. 

By Profussob T. Harvey Johnston, Umvendty of Adelaide. 

(Seventeen Text-figures). 

(Read 27th August, 1924.] 

On several oocasions Dr, T. L. and Dr. M. J. Bancroft collected a number 
of Bmali cestodes from the duodenum of a widely distributed Australian Siluroid, 
the common freshwater jewflsh or catfish, Tcmdmm Umdanm Mitchell, caught 
in the Burnett River near Eidsvold, Queensland. These parasites have proved to 
be the first Coryophyllaeid cestodes recorded as occurring beyond Europe, Asia 
and North America, and the first members of the family collected from fish other 
than Cyprinoids. If the genus CaryophyUaem be used in a wide sense, then 
the name, C. honcro/ti, n«8p., may be used to designate the new species, but as 
will be shown below, the worm possesses marked characters wbicli, in the writcr^s 
opinion, justify the erection of a new genua to receive it. 

The length of preserved specimens measured in formalin, varied from 1.1 
to 4.7 mm,; breadth .4 to 1.1 mm. The largest were 4,7 by .8 ram.; 4.6 x 1.0; 
4.7 by .9 imn.; and the smallest 1.1 by .4 mm. Worms which were immatuie, 
but which possessed complete though small genital organs and vitellaria, measured 
1,16 by .45 mm. A few eg^ were detected in specimens as small as 2.5 mm. 
in length, so that considerable growth must occur after sexual maturity has been 
reached. The dimensions of the parasites depend to some extent on the degree 
of contraction of the highly muscular body and scolex. The worms are elliptical 
in eross^ection, the transverse diameter being about twice the dorsoventral, 
though in the posterior region, in the vicinity of the ovary and cirrus sac, the 
bddy is rather more rounded in section, the dorsoventral diameter then being 
about two-thirds of the transverse. 

The body surface of preserved material is traversed by many more or less 
transverse folds or grooves owing to the contraction of the longitudinal muscu- 
lature. There may also be a more or less prominent longitudinal groove extend- 
ing backwardly from the scolex for a varying distance, but it is not a constant 
taatare. 

The scolex is generally markedly broader than the succeeding neck region, 
isid is uwially a little wider than the broadest part of the body, which is in the 
posterior half, definite sacking grooves, like those of Archiyetes or Glaridacris, 
ohotfir, fior is the organ leaf-Uke as in CaryophylSaeuB. The anterior part is a 
rounded cone and is suoceeded (in preset^ specimens) by a prominent 
constituting the widest region of the ooolex. The latter at the ‘‘frilP 



340 


AH ATI8TBALUN CARYOPHn-UJClD CKSTODB, 



Figs. 1-8. Bolono^oenia hancrofti, n.gen. et« 8p. 

1. Lateral view of adult with extruded cirrus. 2. Ventral view of adult. 3. 
Smallest specimen obeerved, 1.1 mtn. by .4 mm, (in formalin). 4, 6. End views of 
scolices (in forttialin). 6. General view (dorsal); stained preparation, somewhat 
compress^. 7. Transverse section of anterior part of scolex In region of brain, 
a Transverse section in region of ”frill”: note deeply folded surface. 

' Mgs. 1 to S have been drawn to the scale indicated beside Fig. h 

Pigs, 7 and ,§ drawn to scale beside Fig:. 8. ' 

All fignres hafo been drawn with the aid of a camera lucida. 

MeferefU^es to brain; c.s*, cirrus sac; eu., euticle; 

if.v., excretory msad; excretory vesicle; f., "friir*; genital atriito} 

g.u.t glandukr^ loc^tndinal muscles; m,, musoieB; w., nerve; 

oviduct; o.L/ oV3Mt«n isthmua; ov», ovary; r.e., leeeptaculnm semiois; Onb* 
cuticdla; gland ; a, testis; tm,, iaransv^e muscle fibres; la, nterus; . 

uterine opebinf 1^ g^tal atrium; uterine cavity; uforine ducit; 
vagina; e.dL/ vai deferhns or vesioala seminalk; vit, fdOieih; 

vitefiine duet 
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may vary in eiae as the following meagurements of large parasites show .7 mm. 
aeroBS by .6 mm. in thickness; 1.1 by .75; .86 by .86 ram. In life this part 
is probably highly mobile, but in the material examined it appeared as a thick 
museular projecting fold exhibiting an undulating edge, the depressions or grooves 
between the rounded edges being sometimes comparatively deep and extending 
anteriorly as well as posteriorly into the neck. These ridges an; variable in 
number, though in most specimens examined about ten were present. This ex- 
panded portion is abundantly supplied with muscle fibres inserted into it. The 
scolex narrows somewhat posteriorly, but a distinct neck region is hardly recog- 
nisable since the most anterior vitelline foUiclea lie very close behind the “frill.” 

The position of the sex openings seems to vary with tlw) degree of con- 
traction of the parasite, but is always near the posterior end. The genital atrium, 
into which the vagina and uterus open, is a more or less narrow transversely 
elongate slit, commonly crescentic, situated ventrally in the vicinity of the ovarian 
isthmus. The male aperture is included within the atrium when the cirrus is at 
rest. In a worm 4.5 mm. long the atrium was situated at .5 mm. from the 
poBtenor end, i.e., at one-ninth the body length; in another (4 mm. long) at 
one-seventh; in another (2.7 mm. long) at cme-eighth; in another (2.4 mm. long) 
at one-seventh; and in another (3 mm. long) at one4welfth the total body length 
from the posterior extremity. 

The smooth cuticle, 4 to 7 /i thick, is succeeded by a definite basement mem- 
brane. The subcutieula occupies a wide none and eonaists of rather closely ar- 
ranged narrow elongate cells with prominent nuclei eitamied at different levels. 
There is a ring of delicate longitudinal muscle fibres just below the basement 
membrane. Calcareous corpuscles are absent. 

The main longitudinal series of muscle fibres is almost central, forming a 
well-defined xone inwardly from the testes and vitellaria, but in the posterior 
region of the worm the system is feebly developed. The central portion of the 
Bone is occupied by parenchyma traverscNj by comparatively few transverse ^bres 
and by very few dorsoventral fibres. There is no tendency for the longitudinal 
fibres to become aggregated into bundles, except in the anterior part of the 
scolex, where aueh axe very small and numerous. Passing outwardly from the 
main musculature, there are seen in secti<ms abundant fibres traversing the re- 
gkm between the testes and between the vitellaria to reach the subeuticula. In 
the posterior part of the scolex, the longitudinal muscles occupy a very consider- 
able region of the parenchyma, forming a wide elliptical none within which are 
transverse fibres. The arrangement of the longitudinal musculature is thus 
aharaoteristic in that it occupies a well-defined regioB between the dorsal and 
central testes, instead of the position usually met wifii, outwardly from the 
Vitelline region. 

The nervous system is generally lU-de&ed. The main longitudinal^ nerve 
lies in the parenehyma near the inner ends of the laterally placed vitoliaria. In 
ihe ration of the ovary it is dorsolateral to the corresponding ovarian lobe. In 
tiie anterior part of the scolex there is a bilobed (pethapb ring-like) mass of 
nervous tissue, from wWoh fibres radiate into iha cortex. The second ring com- 
mimwtt in the scolex and the commissure in the virinhy qf the excretory vesicle, 
described as occtxrring in some Caxyophyffaeids, were not observed. 

Hie eiimretory system oomprim about eight chief langitudinal canals lying 
within the testicular and vitelline tones, hut outwardly from the ovaiy, uterus 
and wrruB see. Two laterals on each side are the largest. Numerous connecting 
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vessels having a ainuous courae are to be seen exteriorly from the longitudiim^ 
musculature. The cauala apparently form four trunks ^hich terminate in tiha 
rather large excretory veeicle lined by cuticle and extending inwards from the 
extremity of the ^ivorm for from .07 to .1 lum. The outer portion is more or 
less tubular^ while the part into which the canals empty, is expanded, measuring 
from .05 to .075 mm. in diameter. The vesicle may extend anteriorly to lie be- 
low the most posteriorly directed loop of the uterus. 

The testes are very numerous, .10 to .07 mm. by .04 to .07 mm. in sijB^ 
lying in the parenehyma at a deeper level than the vitellaria. Five or six ana 
commonly seen both dorsaily and ventruDy in each trans-section of the body, but 
they do not extend laterally beyond the main longitudinal nerves, tliougb vitelline 
follicles are abundant in that zone, as well as above and below the testes. The 
present species tbim differs from most of the described Caryophyllaeids in th^ 
the median zone is not free, or comparatively free, from vitellaria. They do not 
extend as far posteriorly as the latter, though they may reach the vicinity of the 
cirrus sac, where they may be seen laterally to it as well as to the uterus ; nor 
do they extend quite so far anteriorly, though both testes and vitellaria occu;r 
very close behind the broadened portion of the scolex. The testes stain less deep- 
ly than the vitelline foUicles, and each appears as an elliptical organ with p 
narrow lining of sperm mother cells, while in the cavity there may be seen little 
rounded masses of developing sperms. 

In mature specimens a large coiled vesicula scminolis is to be seen lying 
in the middle of the medulla and boimded by the longitudinal musculature im- 
mediately anterioiiy to the drrus sac. Its diameter may reach .04 mm. 3Sj® 
cirrus sac, wbioh measures about .3 by .23 mm. in a fully retraoted condition; 
occupies a large part of the medulla and is surrounded by the vitellaria, while 
laterally to its proximal port there may be testes. The organ is overlaia dip- 
tally by the utem. The wall of the sac contains a comparatively small amoiopd 
of muscle fibres, as also does the wall of the contained male duet. Fibrqp 
traverse the loose paremdayma of the organ. Within the sac, the duct is throfp 
into a number of coils which ore very wide in the middle and proximal thio|p 
of the organ, imitoiving in the distal third, this portion being the eversible empp. 
The latter was ^uitc smooth. The mole opening, as already stated, may ope^p 
into the anterior pabt of the genital atrium, but when the cirrus is more or bW 
everted, the fqmple jpprtion of the atrium comes to open immediately behind its 
base. 

In several apscinsens the cirrus was seen more or less extended and directs# 
ventro-posterioriy. An everted organ projected .55 mm. from the ventral eurftQO 
of a worm meaanring 4.75 mm. in length, the width in its basal half being 
mm., at the tip *05 mm. The organ was obviously not completely protroded, itt 
full length b^ng probably .67 mm., about one-eeventh os long as the parasite. 
The basal portio«i midosed the cirrus sao with its contained swollen sad coiiled 
vesicula, white ih |he narrower tapering distal half (evidently the true cirrus) 
the duet was and merely sinuous. 

In anotbei^ instance where the cirrus was partly protruded posteroventrfdjly 
(.44 mm. long) the barrel-shaped base measured .36 mm. in width, and cm* 
tained the wide apited* male dnet. The genital atrium was displaced poeteriot^ 
go as to lie jbebind the ovarian isthmus, while the eirriis sac oceupted praa- 
tioallv aU the nogiM vei^ridjy between the ovarian lobes. 

The most f^toior yit^ine follides lie almost immediately behind tb# 
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F4[8. 9-12, Bulanotaenia hancrofti, n.gBn* H sp. 

9. Poiterior end, showingr anatomy, viewed ventrally and slightly obliquely: 
shell gland, vitelline duct, oviduct and also the tsstes and vitellaria in the vicinity 
of uterus and cirrus sac are omitted. 10, l^iteral views of posterior region, ex« 
atnined in clove oil; showing partly extruded cirrus; outline of ovary and position 
of commencement of oviduct indicated by broken linea: position of shell gland 
marked by dots surrounding a shaded area: the thick walls and sinuous lumen 
of the ulema are indicated. Most of the vitellaria have been omitted. 11. Pos- 
terkt end of a specimen examined in clove oil: cirrus and sac almost fully ex- 
tended. Lateral ^ew. 12. Extruded c:rrus and sac of specimen figured in Fig. 
11— drawn to same scale as Fig. 10. 

/For lettering see page 040). 
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part of the seoleX; whereas in other described speciea of C(piyophyUaem, as wt^ll 
as GlaridacriSf there is a considerable interval behind the seolex free from them. 
They are very numerous, measure .02 to .035 by .035 to .09 by .04 to .08 mm., 
and are not restricted to the lateral parts of the parasite, but are also distributed 
along the median regions ventrally and dorsally. They extend as far back as the 
anterior part of the ovary, which they may overlie and underlie. They are found 
above and below, as well as laterally to, parts of the retracted cirrus sac, and 
also above the preovarian portion of the uterus. The species is characterised by 
the entire absence of follicles in the postovarian region of the body, thus differ- 
ing in this respect from every other described species belonging to the Caryo- 
phyllaeidae. 

Vitellaria at ffrst sight resemble the testes, but usually become more deeply 
stained. They are, however, readily dislinguisbable from them, since the con- 
stituent cells lying in the middle of the mature follicle are large and contain 
abundant small deeply-staining rounded granules, more or less peripherally 
situated, while surrounding the nucleus is a comparatively wide clear zone. The 
l>eripberal cells are smaller, and the contents less obviously granular, though the 
cytoplasm stains more deeply than in the large cells which represent subsequent 
stag^ in the development of these yolk cells. 

The vitelline ducts were not traceable in front of the ovary, but immediately 
behind the isthmus they form a fairly wide tubular common yolk dnct or re- 
servoir, lying somewhat transversely between the isthmus and the vagina, and 
immediately below and in front of the shell gland which it penetrates somewhat 
ventrally and on the left side. In one instance the reservoir measured .1 by 
.04 mm., but is generally much shorter. It joins the ootype within the shell 
gland. 

The ovary lies in the vicinity of the genital openings, wheneas in all other 
described members of the family it is situated at varying distonoes between the 
atrium and the posterior end of the worm. The opening of the atrium in C, h(Uh 
erofti generally lies immediately in front of the isthmus and between the anterior 
ovarian lobes, while the atrium itself (the vaginal portion of it) passes below the 
ovary and at times the openings of the uterus and vagina into the atrium may 
be below the isthmus. The ovary is compact, each lobe being rounded or slightly 
lobnlate and rather narrow, measuring .14 to .4 mm. in length. The general ap- 
pearance is like that in €. tuba. The isthmus is approximately tubular, arched 
slightly, with the concavity directed dorsally and somewhat anteriorly, and lying 
in the middle of the worm between the atrium or vagina and the utew. Above 
it, or just in front of it, is the receptaculum seminis, while the sbdl gland is 
dorsoposterior. An extremely short oviduct arises from it posteriorly and travels 
slightly dorsally towards the right to become joined by the vagina. This ootype 
still proceeds poaterodorsally, becoming narrow, tliin^walled, and surrounded by lie 
cells of the shell gland, and is then joined by the vitelline duet. The ootype is 
now a narrow nterine duct which travels to the rig^t and posteriorly, beeoining 
thrown into a series of loops lying between the shell gland and the larger sne* 
eeedii^f part of the uterus. The shell gland is rounded and eompgrativriy large, 
measuring idhanA by .1 mm. with a dorsoventral diameter of *07 mm. 

The greater part of the uterus lies behind the isthmus, and moat of Vbk por- 
tioni togsther 'with part of the preovarian r^on, is charaeteriaed by the preteiico 
of very Ihidk willa eomposed chiefly of large cells with readily stainiifg cytoptasm. 
It baa bean laggesied that these are probably glandular. The thiokneair of the 
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Figs. 1347. Bakmoiaema btmerafH, tugen. sp. 

tS. TnHUvene section of mid-reglon—ventrsl’ surface towards right, 14. Sec- 
tion across uterus and cirrus. S*®' ^ section, behind Fig. 14, showing 

relation Of sex ducts, also junction of vagina and uterus with genital atrium; 18. 
Sec^n beWnd 16. 17. Sec^on behind 18, .:drawn to larger scale, showing open-. 
inO of gsnitSl atrium, also shell gland complex. 

1^ 15 sn5 16 drawn to aede indieated beside Fig. 15. 
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wall is often equal to tbat of tbe lumen in this region of the organ* Within this * 
thickened tissue the cavity may be thrown into a senes of gentle undulations. The 
uterine duct proce^ posteroventrally to become the ^'glandular uteruai^^ wbiohi 
In the vicinity of ^e excretory vesicle, forms a large loop and then travels for- 
ward as a spaoions tube dors^y to tbe shell ^and, vagina, ovary and veoeptar 
Cttlum seminis. Sometimes this portion lies rather to one side, especially when it 
contains a few eggs. Tbe tube now becomes thin-walled and widened, assuming 
a sinuous course and extending forward above the distal portions of the cirrus 
sac. When the cirrus is extruded the uterus may extend considerably in front of 
and above the entire sac and above portion of tbe swollen vas deferens or vesieula. 
It eventually naiTOWS, bends downwardly and posteriorly between its own ascend- 
ing limb and the cirrus sac. Its terminal portion is a narrow thin-walled duct, 
little wider than the breadth of a ripe egg, and ending in the genital atrium 
which it enters to tbe left of the vaginal aperture. The uterus thus has a position 
in the animal quite different irom that described as occurring in any other 
member of tbe family, and this is correlated with the posterior location of tbe 
genital apertures, so that the whole organ has become pushed posteriorly, ap- 
parently at tbe expense of the postovarian vitelline follicles which, as already 
mentioned, are not represented in this Specks. The course of the vagina has also 
become greatly modified for tbe same reason. The openings of the uterus and 
vagina into the atrium are both on tbe left of the median line, tbe junction oc- 
curring in the medulla below the level of the isthmus but above tbe levels of the 
distal portions of the cirrus sac, and, as already mentioned, the junction may 
occur in front of or even behind the isthmus. 

The walls of the atrium are thick and lined by cuticle, there being no marked 
change as it becomes the vagina, while the same kind of tissue surrounds the male 
aperture as well. The atrium resembles that described for C. laticeps. 

The vagina travels backward ly, more or less in line with the genital atrium, 
and lies on tbe left of tbe midlinc, below the level of the ovarian isthmus, turning 
upwards just in front of the latter, and curving over it near tbe left lobe. It 
then becomes thrown into wide loops between the shell gland and the uterus, 
crossing to the right and then travelling forwards above tbe isthmus, in the 
vicinity of which it is sharply bent to enter the rather large receptaenlum seminis. 
The duet is a well-defined tube with relatively thick walls and chitinous lining. 
Tbe receptoculum is a more or less elliptical organ lying adjacent to the right 
ovarian lobe and partly or wholly in front of the isthmus and above its level, but 
below the uterus^ It measures .17 by .07 mm., with a maximum diameter of 
about . 08 mm. Prom its outer end, ie., on the right side, there passea inwards 
the narrowed short vagina which joins with the oviduct and soon enters the shell 
gland. Practically the whole of the course of the vagina is thus behind the 
ovarian isthmus. In other known Caryopbyllaeidae most of its course lies in 
front of that organ and the tube is not thrown into a pronounced transverse 
course, but has a longitudinal sinuous one. The presence of a receptaeulum has 
been reported as occurring in only one species of CaryophytkbeiMS, C* latieeps. 

Eggs are oval to elliptical, measuring .03 to .042 by .025 to .03 mm> The 
opereulate shell is moderately thick and abundantly stippled, probably owing to tbe 
presetica of a great number of minute processes on its surface. The larvil etiges 
are probably j^aised through in freshwater oligoehaetes. 

The €!tt7opliyIlaeidae at pmaeitt oo&taiiw three genera, 

iiSS ^^aridaoris. Four valid ^peeiea of tlie ftcA are teeoijiidMd. rf 
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them occutrmg as parasites of Cyprmidae; C, ItUicepa PalL (syn. mtUabilis Ilud.) 
from many genera of Cyprinoid fish in Central Europe; C. tuha Wag. from a 
European Tinea; C\ fmnicus Sebn. from Leuciaeua from Northern Europe; and 
C\ Byrdaxjensia Skrjabin from a carp, Schieothorax intermedius Gnthr. from 
Central Asicu 

The two species of Archigetea, A, appendicn^m Ratzel and A, braehyums 
Mrazek, are both from Central European freshwater oligochactes. In America 
the only known member of the family is Olaridacria ca^oatonU Cooper of wliich 
Caryophyllaeus larvei Lament from the same host speeies, Catoatomus commersoni 
Lcp. (also a Cyprinoid) is evidently a synonym. Its locality is Michigan, U.S.A. 

The Australian representative which occurs in a Siluroid belonging to the 
Plotosidae, differs in its anatomy more widely from Caryophyllaens than does 
Glaridacris, so tiiat it seems advisable to separate (7. bancrofti generically as the 
type of a fourth genus within the family. The characters of the latter as defined 
by Luhe and by Cooper require amendment in order to receive the new species, 
since the presence of a postovarian group of vitelliae follicles is not universal in 
the group. 


Balanotabjnu, n.g. (Text-figs. 1-17). 

The new genus^ for which the name Balanotaema is proposed, may be charac- 
terised as follows — Caryophyllaeidae ; small parasites with anterior end modified 
to form a scolex devoid of suckers but surrounded by a powerful muscular frill- 
like expansion thrown into a series of short folds when at rest; genital openings 
in the vicinity of the ovarian isthmus; vagina largely transverse and mainly post- 
ovarian in position; uterus largely postovarian; postovarian vitelline follicles ab- 
sent. Type B, bancrofti, n.sp. from Tandanm iandanus Mitchell, Burnett River, 
Queensland. The type has been deposited in the Australian Museum, Sydney, 
and paxatypes have been donated to the Adelaide Museum. 

Eafereneea. 

C/OOPEK, A. R.-— Trons. Amer. Micr, Soc., 39 (i.), 1920, 5-24. 

Lamont, M. E. — Occas, Papars Zool Univ- Michigan, No. 93, Jan., 1921, 4 pp. 
LtTHE, M, — Parasitiache Plattwurmer, II, Cestodes. Die Susswasserfauna l)cut- 

schiands. Heft 18, 1910. 

MOKncmniJ, F. S . — Atti R, Acoad, Sei, mat, Napoli (2), 5 (0), 1892. 

WiLt, T,--^Zeit8chr, wiaa. Zool, 66, 1893, 1-39. 

Addendum (1/9/1924), The writer has just had access to an cxeellcnt paper 
by Woodland (<J.J.M.S., 67, 1923, 435-472) describing new Caryophyllaeids from 
the Nile (Sudan) and containing a revision of the families of Cestodaria. He 
has redefined the genus Caryophyllaeus, using it in a very broad sense, including 
Glaridacris wdthin it. As defined by him, it would also include Balanoiaenia as 
a synonym. It is consideTed advisable, however, to i«tain the latter generic name 
for such species as ore devoid of postovarian vitellaria tod have a transverse 
disposition of the vagina. Into this genus would probably fall the immature 
Caryophyllaeid briefly described (but not named) from a Siluroid, Auchenoghnia. 
His C, fiUformia from Mormf/rus also lacks the posterior group of vitellaria and 
may perhaps also be included. He has erected a new genus Wenyonia to receive 
three new species occurring in the Nile Siluroids; Synodontia and Chrysichthya, 
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NOTES ON AUSTRALIAN DIPTBRA. No, iv. 

By J. R. Maux)ch. 

{Coff^municated by Dr, E. TT, Ferguson.) 

(Five Text-figures). 

[Read 27th August, 1024.] 

Family DROSOPHIUDAE, 

Since the completion of the manuscript of my paper in which I dealt with 
this family (These Proc., xlviii., 1923, 611) and before its appearance in print 
there appeared another paper, by Dr, O, Duda (Ann, Mas, Nat. Hungar., 20, 
1923, 24),* dealing with Oriental and Australian Drosophilidae represented in the 
eoUeetion of the Hungarian National Museum, In this paper there are three 
species described from Australia, Faradrosophila inierrupta, Drosophila hiradiata, 
and D. austraUoa. The first-named genus is not known to me, the second species 
appears to be a Seaptomyza, and the third is close to inarnata MaUoch, but has 
darker antennae and palpi. 

In connection with the above-mentioned paper, it may be pertinent to indicate 
that, in the opinion of many students, there is too great a tendency on the part of 
some continental European specialists to split into a multitude of poorly differen** 
tiated genera larger groups which have very close structural and biological af- 
finities, This rapid erection of new nomenclatorial units based upon minor struc- 
tural characters that are appreciable only by the ultra-specialist tends to bring the 
whole systematic fabric into disrepute. I believe that it is only by the use of 
oharaeters that one can swear by that the study of entomology, or any other 
branch of zoology, can enlist the number and the class of students that are essen- 
tial to the development of a classification that will stand the test of time and 
biological co-ordination. The splitting and resplitting of generic concepts, unless 
on outstanding structural or fundamentally distinct biological characteristics, shows 
frequently neither good science nor good sense, and appears to me to warrant the 
statement, so often made, that a genus is merely a matter of opinion, whereas^it 
ought to be just as much a matter susceptible to proof as the specifle eoneept. 

Most frequently the worker who indulges in these nomendatorial catofchenics 
Is one who confines his S3ratematic work to one order, suborder, or even to one 
family, and the narrower the scope of the work, the more indulgence in generic 
and subgeneric differentiations there is, as a rule. It appears probable that the 
weaker who coitoes his efforts to a eartain group, or to a few smell groups, in 
bis enthudastieii for differentiation, forgets the rdations of that zoological unit to 

- - IflT t*-' ' ^ I * — M I . - 1 ^- y. - i fT" , --“ i ' n ■ ■ f , ^ 

♦ This {lUpeir is in the Society's library.-— Ed. 
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the whole. If all the others were judged by the same criteria^ and the system 
carried to its logical conclusion^ it would ultimately result in the erection of a 
genus for each species and the consequent elimination of relationship indices^ 
which the present generic concepts really are. 

In presenting the descriptions of new species in this paper, I do not give an 
extended key to the genera already so treated by me but in all cases 1 append 
data which may be used by anyone to locate the species in their proper places in 
the keys. Later on it may be possible to present a complete key to the species. 

TypeB will in every case be returned to Dr. Ferguson, so that future students 
may have them available for reference when such is essential. 


Genus Gitdnioes Knab. 

* 

This genus is distinguished from all of those in my previously published key 
to genera of Australian Drosophilidae by the almost bare arista, all the others 
having long hairs both above and below. There is a vein separating the discal 
and second basal cells as in Amiota, the face has a low central ridge, there are 
rather long orbitals on each side which are about equally spaced, the anterior one 
proclinate, the other two reclinate, there are two stomopkurals, both near upper 
margin, and the prescuteliar pair of acrostichals is well developed. 


Gitokides perspicax Knab. 

This is the only species, and it superficially resembles Drosophila repleta 
Wollaston, being marked on dorsum of head and thorax in similar manner. Th^xc 
is a distinct longitudinal band across middle of eye even in dead specimens, Ihe 
pleura have two or three dark linear vittae, the apex of first vein is not blackened, 
and the legs are entirely yellow. Length, 3-4 mm. 

One female, Sydney. Known from Hawaii and India. Larvae feed amongst 
mealy aphids, but there is no definite record of their feeding upon them. 


Genus Lectoophbkqa Mik. 


Dr. E. W. Ferguson has drawn my attention to the omission of Drosophila 
mlbofaseiala Macquart from my previous paper on this family. This species is 
evidently a Leueophsn^a and, though described from New South Wales, it is still 
unknown to me except from Macquart^s brief description, a copy of winch I give 
below to facilitate its identification, if possible. 


LxoooraEKaA albofasoiata (Macquart). 

DtoaophUa albo fasdata Macquart, Dipt* ^ot. Suppl. iv., Part 2, 1851, 277. 

‘T’horaoe testaoeo. Abdondne fusco fascia alba, Capite rufls. Pedibus 
flavis,” 

^‘Long. 11. Palpes jaunes. Pace fauve, It duvet Wane. Front fauve. 
Antennes jaunes: style k longs poils. Thorax testacA Abdomen d'un brun 
noirfttre; base testaeje; troisiSme segment k bande de duvet Wane au bord pos- 
tlrieur. Pieds jaunes* Ailes claires, k base un pea jaunfttre/’ 

New South Wales. 

The description does not fit any of tins species in my previous key, nor does 
it agree with one now before me, which I received from Dr. Ferguson after my 
paper bad gone to press. This last species I describe herein. Leucophenga leueo^ 
$om Duda is dosely related to Macquart’s species, if not the same as it. 
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Leucx)phenoa oonjunota, n.sp. 

Male. — Tawny yellow, pleura, apex of scutellum, and the legs paler. Scutelltun 
with a large black spot on each side at base. First abdonunal tergite yellow; 
second blackish -brown, the anterior margin narrowly yellow, the posterior margin 
with a silvery white line; third tergite blackish-brown, with a yellow mark in centre 
of anterior margin and the same margin in typo narrowly silvery white; fourth 
tergite blackish-brown, with four large yellowish spots, two on disc and the other 
two between these and the lateral margins; fifth tergite coloured as fourth, but 
with a large central yellow spot only. Wings hyaline. Halteres yellow, with a 
large blackish spot on outer side. 

Prons about one-fifth of the head width; ocellar bristles long, the anterior 
two close together; palpi slightly dilated; cheek linear. Thorax normal; pre- 
scutellar acrostichals large. Legs normal. Veins 3 and 4 subpai^llel apically; 
second vein approaching costa gradually to apex. Length, 3 mm. 

Type and one paratype, reared from mushroom, 3.4.1912, no locality given on 
label. 

This species belongs to the same group as BCiUeUata and poeciliventria des- 
cribed in my previous paper, but the second (first visible) tergite is bipunctate 
in the former and tripunctate in the latter, instead of having a broad complete 
blackish band. There are also some other differences in the markings of the 
abdomen wbicb distinguish them. 


Clonus Drosophtla Meigcn. 

The key to the species of this genus, whicli I previously published, may be 
elaborated as noted below to include the additional species. Preliminary captions 
may be added before Caption 1 as follows: 

A. Wings with conspicuous fuscous mai'kings in addition to that over the 
cross-veins AA. 

Wings without distinct dark markings, at most slightly suffused with dark 
colour and rarely with the outer cross-vein clouded 1- 

A A. Wing with a large brownish or fuscous spot at apex of second vein, the 
dark cloud at tip consisting of a brownish suffusion along the apices of 
third and fourth veins, more or less coalescent in first posterior cell; 
mesonotum dark brown, with three linear yellow vittae, the median one 
not reaching anterior rnorpn; scutellum ycilow in centre, dark brown on 
sides of disc ; pleura whitish-yellow, contrasting sharply with the dark 
brown mesonotum myeetophaga, n.Bp. 

Wing without a dark spot at apex of second vein, the. dark cloud at tip 
consisting of a broad curved brown patch which extends from middle of 
third section of costa to just over third vein, and over disc of mng to 
beyond fourth vein, but leaves a hyaline spot in apex of first posterior 
cell; mesonotum brown, with two poorly defined paler vittae which are 
carried over the lateral margins of scutellum, the centre of latter brown ; 
pleura not noticeably paler than mesonotum polypori, n.8p* 

Except in the matter of possessing two pairs of dorsoeentral bristles, these 
two species might well be referred to the genus MycodtoaopMUk In fact^ there 
is a reduction in the size of the anterior pair of bristles in some specimens 
which rather suggests to me that tlie discovery of more species may yet obliterate 
this line of distinction and cause a fusion of the two genera under JProaopMtei* 
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Drosophila myobtophaga, n-sp. 

Mole and female. — Frons and face brown, paler on sides and in centre, moutb 
margin and clypeue blackish, cheeks whitish-yellow; antennae yellow, third seg- 
ment brown; palpi yellow. Thorax as described in diagnosis, upper anterior 
angle of propleura, and metanotum brown. Abdomen dark brown on dorsum, a 
yeUow spot in centre of anterior margin of second tergite, one on each side of 
disc of fifth, and the lateral margins of all yellow. Legs pale yellow. In addi- 
tion to the wing markings mentioned in the diagnosis both the cross-veins and 
the apex of first vein are clouded. 

Eyes haired ; proclinate and upper reclinate bristle long, the anterior reclinate 
one minute. Thorax with at least six series of intradorsocentral setulae; pre- 
scutellar acrostichals absent ; scutellum slightly fiattened on disc, as long as wide, 
with four equal marginal bristles. Second vein curved forward to costa apically; 
last section of fourth vein about 1.5 as long as preceding section; second section 
of costa about twice as long as third. Length, 2,5-3 mm. 

Type, male, and allotype, Ourimbah, N.S.W., November, 1911, on Polyporm 
fungus. 


Drosophila polypori, n.sp. 

Female. — In addition to the distinctions between the two species listed in 
the diagnosis the following are noted: Margin of mouth and clypeus yellow like 
the remainder of face; scutellum shorter and more convex; dorsum of abdomen 
with two pairs of large yellow spots, one on the fourth and one on the fifth 
tergite, the lateral margins of tergites not yellow; second vein of wing ap- 
proaching costa much more gradually. Halteres yellow in both species. Length, 
2.6-3 mm. 

Type and two paratypes, same data as preceding species. 


Drosophila sbtipbmur, n.sp. 

Female, — Shining yellowish-brown. Frons brownish-orange, orbits and ocellar 
triangle darker and slightly shining; third antennal segment brownish. Thorax 
not vitiate. Abdomen glossy, brownish, paler basally, becoming black apically. 
Legs obseure yellow. Wings slightly greyish. Halteres yellow. 

Lower reclinate bristle small; facial carina sharp and high, not broadened 
nor flattened below, extending nearly to lower margin of face; cheek linear; eyes 
hairy; vibrissaie duplicated. About eight seri^ of intradorsocentral setulae pre- 
sent; one long and two short stemopleurals. Fore ferntg* with rather closely 
plae^ fine setulae beginning a little before middle and extending to apex on 
posteroventral surface, only the apical setola bristledike, but not as long as 
diameter of femur, the anteroventral surface with a similar scries of more closely 
placed and more regular setulae. Inner cross-vein at not less than two-fifths 
from base of disoal cell; third section of costa fully one-third as long as second; 
outer eross-^vein fully 1.6 its own length from apex of fifth vein. Ijength, 2.6 
mm. 

Type and three female paratypes, Sydney. 

This species runs to Caption 1 in my key already published, but differs from 
imnigfan9, the only other species with fore femoral setulae, as follows: 
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Fore femur with short closely placed fine setulae on more than the apical half 
of posteroventral surface, the longest one, at apex, not longer than the 
femoral diameter; third section of costa not tesa than on&'third as long 

as second; facial carina narrow eetifemur, n*sp» 

Fore femur with four or dvo widely spaced bristles on the entire length of 
posteroventral surface, the long^ one, at middle, as long as or longer 
than femoral diameter; third section of costa about one-fourth as long 
as second ; facial carina much broadened below . . immigram Sturtcvant. 

The new species averages smaller in siae and is paler in colour than 
immigrans, 

Dkosophila KiGBOvrcTATA, n.sp. 

Male. — Frons, when seen from behind, with a broad deep black stripe be- 
tween the triangle and the nairow pale orbit on each side, the central portion, 
including ocellar region, grey pruinescent; face tawny yellow, with the antennal 
foveae darker, and a blackish mark in middle below carina, the vibrissal angles 
and lower part of cheeks greyish; antennae black, apex of second segment 
yellowish. Thoracic dorsum black, with four pale grey vittae, with the appear- 
ance of having five black vittae; scutellum in type too much damaged to make 
cut clearly how it is marked, but apparently black, with the tip and lateral 
areas greyish. Abdomen black, markings not evident in type. Legs black, each 
tibia with a yellow ring at base and another beyond middle; tarsi brownn^- 
yellow. Wings hyaline, with a rather distinct black mark on costa at apex of 
auxiliary vein. Haiteres brownish-yellow. 

Upper reclinate bristle long, lower one imnute, in line with redinate one; 
facial carina high, broafily rounded, extending to lower third of face, ceasing 
abruptly; eyes short-haired; cheek over one-third of the eye height; vibrissa 
single. Acrostiebal setulae in about four aeries, confined to the black central 
vitta; anterior pair of dorsocentral bristles very close to suture. Bristles on 
poeteroventral surface of fore femur confined to apical half, long. Incision at 
apex gt auxiliary vein quite deep, the costa at this point with two long fine 
setulae; second costal division but little longer than third; second vein running 
obliquely into costa; last section of fourth vein about 2.6 as long as preceding 
section, the latter subequal to last section of fifth vein. Length, 1.5 mm- 

Type, Sydney, 28 August, 1921. 

^ This species is apparently referable to the genua Spuriostyhpt^ra Duds, 
but I do not consider that genus is entitled to separation from Droaophih. The 
deep incision at apex of the auxiliary vein and the attendant black spot axe 
to some extent present in Drosophila repleta and its allies, and this species Duda 
still retains in DrosopMla, 

In my key to th% Australian species, nigrovittata will run to bmehi, having 
five vittae, but these are broad and black instead of slender and brown. The 
annulate tibiae and differently coloured frons will readily separate the species 
so far as colour is concerned. Structurally they differ in buacki having no facial 
carina, and, thqt^b the latter also has a very evident notch apex of the 
auxiliary vein, there is no black mark present, and the venation is different. 

Dbosophila albostmata, map. 

Fmnale,“ 7 Blacfe, slightly shining. Sides of face and frontal orbits 
second anten^ yellowish, third missing. Thorax mth two 
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white pruine8oeut dorsal vittae which extend from anterior margin over entire 
length and on to lateral basal angles of scutellum; humeri yellowish; lateral 
margins of the mesonotum greyish; pleura brown; tip of scutellum whitish 
pruinescent. Abdomen more shining than the thorax, basal tergite yellowish, 
second usually yellow in middle anteriorly, the others with a narrow pale hind 
margin and a yellow spot on each side anteriorly, the latter visible only when 
abdomen is distended. Legs pitchy, knees, apices of tibiae, and the tarsi paler. 
Wings hyaline. Halteres yellow. 

Lower reclinatc bristle and the i>ostvertieal bristles minute; eyes hairy; facial 
Carina broad, rounded, quite prominent; third antennal segment and arista miss- 
ing in all specimens before me; cheeks narrow. Humerals two; stemopleurals 
two; six series of intradorsooentrals present, only four of them between the 
vittae, tlie otlier two almost in line with the dorsocentrals, the median two series 
longer than usual; prescutellar acrostichals small; basal pair of scutellars dis- 
tinctly shorter than apical pair. Legs normal. Inner cross-vein a little beyond 
middle of discal cell and apex of first vein; outer cross-vein about 1.5 its own 
length from apex of fifth ; last section of fourth vein about three times as long 
as preceding section; section of costa beyond apex of second vein nearly half as 
long as the one in front of it; second vein approaching costa gradually. Length, 
2 mm. 

Type and eight paratypes, apparently ail females, Eidsvold, Queensland. 
Type and two paratypes mounted on same pin. 

It is possible, but improbable, that the antennae will famish characters that 
will justify the removal of this species from but there are no other 

characters evident to me which suggest that the species is not properly placed 
in this genus. 

The oonspicuous whitu dorsal lines extending from mouth margin over dorsum 
of head and thorax to base of scutellum readily distinguish this species fmm any 
in my previously published key. Paradroaophih interrupia Duda has the thorax 
maik^ as in t^ species, allowing for the oily condition of his type specimen, 
but is otherwise different. 


Dac>soPHit4A FusoiTHOBAX, n.sp. 


Female, — Fuscous, thoriut subopaijue, with very slight greyish pruinescence; 
abdomen more shining, also slightly grey pruincfscent. Frons brown, darker 
posteriorly, orbits, ocoUar region, face, and cbeeks greyish pruinescent; antennae 
brown, third segment black; palpi yellow. Thorax not vittate. Abdomen in 
type without obvious markings. Legs dirty yellow, bases of coxai^ darker. Wings 
slightly greyish. Halt^es browmah-yellow. 

Eyes with extremely short hairs, only visible against reflected light with a 


high power lens; facial carina obsolete even between bases ol‘ antennae; pora- 
facial invisible from side; cheek linear; no outstanding bristle below vibrissa; 
lower reclinate orbital bristle minute, in line with proclinate one; arista with 
3 + 2 rays. Thorax with two humerals, eight series of intmdorsocentral setulae, 
a short but distinct pair of prescutellar acrostichals, and three stemopleurals, 
the lower one longest; basal pair of scutellar bristles a little shorter than apical 
pair. Legs normal Last section of fifth vein distinctly longer than penultimate 
section of fourth, and about three times as long as outer cross-vein ; last section 
of fourth vein fully three times as long as penultimate; section of costa before 
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apex of aecond vein a little less than three times as long as the one beyond it 
Length, 2.75 mm. 

Type, Sydney, 13 September, 1923. 

This species will run in niy key to the flrat section of Caption 5, but is 
readily distinguished from inornata by its much darker colour, and different 
venation. 


Drosophila plavohirta, n,sp. 

Female. — Tawny yellow. Orbits and ocellar region slightly shining; face 
paler than frons. Thorax shining, rarely with traces of four darker, reddish 
vittae. Abdomen unicoloured. Legs concolorous with body. Wings hyaline. 
Halteres yellow. All hairs and bristles Inteous. 

Eyes hairy ; lower reclinate bristle small ; facial caxina sharp only at upper 
extremity, becoming gradually broader below and very much flattened, sloping 
off imperceptibly into mouth margin; cheek narrow; one short bristle below 
vibrissa; palpi rather broad. Thorax with eight series of intradorsocentral setu- 
lae; the prescutellar pair of acrostichals not differentiated; scntellars subequal; 
stcrnopleurals two; humerals two. Inner cross-vein at middle of discal cell and 
distinctly beyond apex of first vein; second section of costa about 2.6 as long 
as third ; outer cross-vein about twice its own length from apex of fifth vein, 
the last section of latter a little shorter than penultimate section of fourth; veins 
3 and 4 a little convergent at apices. Legs normal. Length 1.5-2 mm. 

Type and ten paraty})os, December, 1923, collected on flowers, Como, N.S.W. 
(H. Petersen). 

This species will run to Caption 5 in my key, but may be distinguished 
from any subsequent species by the entirely yellowish hairs, the hairs and bristles 
on all the others being largely or entirely black or fuscous. 

Its most closely related allies are to be found in the ampelophila group. 
In my last paper I ref'orded this last species as melanogaster Meigen. Duda, 
who has apparently examined Meigen’s type, states that the species are distinct, 
so that the name ampehphila will stand for the Australian species. 

Family CHLOROFIDAE. 

Since the completion of my last paper dealing with some genera of this 
family, I have received some additional material from Dr. E. W. Ferguson, 
and from Dr, C, F. Baker. This material contains some undeaeribed speeies, 
some of which are dealt with herein. 

Gknus Gaurax Loew. 

Becker considers that Batrachomyia Skuse is a synonym of this genus^ I 
have not seen the genot3rpe of the farmer, but I believe Becker has stretched the 
definition of the genus beyond reasonable limits to accommodate this view, 
Ga/ufdx is a very poorly differentiated genus, being distinguished from Oicinis 
Auct, and Siphpnella only by the distinctly short-haired arista. To this character 
Becker has added, in his paper on the Australian Chloropidae, another, the shape 
of the third antennal segment, which is not borne out by the genotype. This 
variation in th4 definition of a genus in different faunai regions is not per- 
missible, the only criteria being the characters possessed by the genotype. Based 
upon the latter dictum, we have a genus which is, as already stated, distinguiahed 
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from Osdnia only by the more distinctly haired axista^ that of the latter being 
at most pubescent^ while in Gmrax it is short haired. That this character is 
not a reliable one is clearly shown by the fact, that Loew placed one or more 
species in Oscinis, which later Becker removed to Gaurax, 

The genus SiphoneUa is yet more closely related to Oacinis, though the geno- 
type appears to be abundantly distinguished by its long gcniculated proboscis 
and angulated vibrissa! angle. The degree of elongation and geniculation, as 
well as the chitinization of the proboscis, is quite variable within this particular 
group and it is extremely difficult to place some of the species, or individuals 
of some species, in one or the other genus. This will be evident when it is ex- 
plained that Becker described one North American species in Siphonella and 
Oscinella (Oacinis), under different specific names. 

Possibly the throe genera ought to bo associated under one generic name. 
This paper is, however, not the proper place to consider this matter so I leave 
it for futura consideration, possibly by another worker. 

QaURAX ATRISBtA, n.8p. 

Female. — Head ferruginous, upper half of occiput and frontal triangle shin- 
ing black; antennae yellow; arista black and black haired. Thorax ferruginous, 
dorsum with three slender blackish lines which are connected at anterior and 
posterior extremities, the lateral lines less distinct than the central one in type; 
base of scntellum blackened; centre of poslnotum broadly black, shining. Abdo- 
men shining black, basal segment yellowish. Legs tawny yellow. Wings slightly 
brownish, veins black. Halteres yellow. Cephalic and thoracic hairs black, 
those on legs paler. 

Frona distinctly wider than either eye, and about as long as its greatest 
width, the hairs quite long, almost bristle-like and not very numerous; triangle 
extending four-fifths of the distance to anterior margin of frons, the ocellar and 
postvertical bristles cruciate; longest hairs on arista about twice as long as its 
basal diameter; eyes hairy; cheek almost linear. Mesonotum with the hairs sub- 
erect and moderately long; soutellum subtriangular, with four marginal bristles 
and some ereet diseal hairs. Legs normal, rather longer haired than usual. Last 
section of fifth vein over three times as long as outer cross-vein and a little 
longer than penultimate section of fourth. Length, 3 mm» 

Type, Sydney, 31 December, 1923. 

Of the yellow species from Australasia, which Becker puts in this genus, 
the new one comes closest to qiwdritinecstua Sfaqae and nigritarm Skuse. The 
former has the arista bare, and the latter has the antennae and some parts of 
the legs black. He lists no other specks from Australia though there are some 

from New Ouinea. 

* 


Genus Cavicsps, nov. 

Generie charactera , — Frons without a differentiated triangle extending be- 
yond ocellar rei^on; postvcrtical bristles distinct, slightly incurved; face deeply 
concave, with two rounded antennal pits separated by a slight ridge, most con- 
spicttotts above; mouth margin slightly produced (Fig. 1); palpi long, slender, 
slightly citn^ed; one short vibrissal setula present. Thorax with four bristles on 
hind margin in front of scutellum, the latter slightly longer than usual, flattened 
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above and -with numerous short stiff setulae, except on median line. In oth^r 
respects similai* to Oscinis. 

Genotype, the following species. 

Caviokps flavipbs^ n.sp. (Fig. 1). 

Female, — Head whitish-yellow, upper occiput and ocellar region grey; an- 
tennae and palpi yellow; clypeus blackish. Thorax opaque black, densely pale 
grey pruinescent, with three poorly defined dark dorsal vittae; scutellum yellow- 
ish apically. Abdomen pale tawny yellow, with a darker dorsocentral vitta which 
tapers apically, the apices of tergites whitish, and their bases darkened laterally. 
Legs yellow, mid tibia with a faint brown spot at middle. Wings hyaline. Calyp- 
trae yellow. AH hairs and bristles yellowish. 

Frons a little wider than one eye, about one-third longer than wide, covered 
with short hairs, except on a median line posteriorly; eyes densely haired, dis- 
tinctly higher than long; parafacial almost linear; cheek about as high as third 
antennal segment,, the latter rounded; arista sub-nude. Dorsum of thorax rather 
densely covered with short stiff sub-decumbent hairs; scutellum with two apical 
bristles. Legs rather stout, normal, hind tibial sensory area pale. Inner cross- 
vein about middle of discal cell and well proximad of apex of first vein; outer 
cross- vein nearly twice its own length from inner; last section of fifth vein about 
twice as long as penultimate section of fourth and two-thirds as long as last 
section of that vein ; section of costa beyond apex of second vein about one-third 
as long as preceding section. Length, 2.25 nun. 

Type, Sydney 19 February, 1924. 

This species appears to find its closest ally in OseineUa (Oaeinis auct.) 
d$f^cta Becker, described from Java, but that species has the face shining black 
in the antennal foveae, and the hind femora and tibiae indistinctly browned in 
middle. 1 consider defecta belongs to this genus. 

Genus Trioiicba lioy. 

This genus is similar to Gotneepa in some respects, but differs in haring 
the frontal triangle distinct, the thorax with three deeply impressed lines of 
punctures, the preseutellar acrostiobals laeking, and the postscuteUnm minute in- 
stead of well d^ejjoped. Notonaadax Becker is a synonym. 

TRIdMUA OARIKATA, n.Sp. 

Female.“-Head blackish-grey, anterior margin of frons, face, antennae* 
cheeks, and palpi yellowish. Thorax black, densely grey pruinescent, shining 
only where it is rubbed. Abdomen black, shining, lightly grey pruinescent. .Legs 
yellow, all femora and the hind tibiae broadly fuscous at middle. Wings hyaline. 
Halteres yellow. 

Prons nearly one-half of head width, sligrfbtly protuberant in profile; face 
concave, with a short blunt carina in middle, which does not extend to mouth; 
vibrissal angle slight; check about two-thirds as high as third antennal segment; 
arista pubescent ; ey^s hairy. Thorax with paje microscopic hairs, the emitral 
furrow single, ;tl» . lateral pair broadened posteriorly; ^utellnm flat above, with 
numerous depressed pale setulae on disc, and four short apical setulae. ThM 
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ieetion cl costa nearly one-hall as long as second; inner cross-vein almost below 
apex of first. Length, 1.5 nun. 

Type, Como, N.S.W., December, 1923, on flowers (H. Petersen). 

Tricimha numna Becker, from Formosa, has the Irons not wider than either 
eye and the halteres black-brown; T, fasdpea Becker, also from Formosa, has the 
thoracic dorsum and lower part of pleura shining black, with the disc of the 
former opaque brown. The face in the new species is more distinctly carinate 
than in the genotype, eineta Meigen, from Europe and North America; and 
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rig. 1. Head of CuvicepB flavipes from the side. 

Fig. 2. Head of Thyrtdula a$roapicata from the side. 

Fig. 3. Scutellum of f ^nckda airoapicata from above. 

Fig. 4. Head of D^Uastoma umpmciata from the side. 

Fig. 6. Outline of anterior mar^ pf head of DeUaatomq unipunciata' from below. 

spmigera Halloeh, ftom North America, haa the scutellum armed with setigerous 
tubercles and the face almost without a earma. The South American species, 
poljHiWs Beokar, has the legs mitirely yellow, and similis Enderlein, from the 
same region, has the abdomen brown with the basal two segments yellow. 
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Genus Thybidula Becker. 

This genus was erected for the reception of a species from New Guinea. It 
is close to RhodeaieUa Adams (MeroBcinis de Meijere), described from Africa, 
and well distributed over the Orient. It is distinguished from it by the hairy 
eyes, very small, poorly defined frontal triangle, and produced vibrissal angles 
(Fig. 2). The elongated scutellum with its setigerous tubercles distinguishes 
these genera from others already dealt with by me in this series of papers. 
They belong to the subfamily Oscininae. 

Thyridula athoapicata, n.sp. (Figs, 2, 3). 

Male 1 — Head tawny yellow, frons a little brownish, ocellar region and upper 
half of occiput, except a postvertieal triangle, black; antennae and palpi yellow. 
Thorax yellow, with three broad black vittae and a lateral postsutural spot on 
dorsum; stemopleura, mesopleura, pteropleura, and hypopleura each with a large 
shining black mark; scutellum paler than mesonotum, black at apex. Abdomen 
tawny yellow, infuscated on sides of each tergite* Legs tawny yellow, hind tibia 
browned at middle anteriorly. Wings clear. Halteres yellow. 

Frons subquadrate, a little wider than either eye, with rather abundant 
short pale hairs, ocellar and postvertical bristles erect, minute, convergent; profile 
as in Figure 2; arista nearly bare. Mesonotum granulose, depressed on pale 
areas, the hairs short, numerous, decumbent and pale; scutellum as in Figure 3, 
the sctulae along sides black, the hairs pale; mesopleura with microscopic pale 
pile. Abdomen short and broad. Legs stout, hind tibia stouter than mid. Inner 
cross-vein much proximad of apex of first vein; outer cross- vein oblique; veins 
3 and 4 not convergent apically. Length, 3 mm. 

Type, Bowral, February, 23. 

The only other species, hreviventris Becker, has the thorax black instead of 
yellow in ground colour, and differs in some other respects. 

Genus SiPHUNotmiNA Rondani. 

This genus is distinguished from its allies by the very short second vein 
of the wing, the second costal division being about as long as first and not over 
half as long as third. In other respects the genus is similar to OscMs auet. 

SZFHUNOIILIHA BBBVISETA, n.Sp. 

Female* — Shining black, without grey pruinescence. Antennae brownish* 
yeOow, third segment darker on upper and apical margins; palpi and legs 
brownish-yellow, coxae, femora, except extreme apices, and a median annulus on 
hind tibiae black, fore and mid tibiae sometimes faintly darker at middle. Wings 
hyaline. Knobs of halteres brownish-yellow, darker apically. 

Frons microscopically longitudinally strigose laterad of the triangle, and with 
some very short stiff setulae inserted in punctures, most distinct along sides of 
the triangle, a pair of short stout bristles on vertex behind ocelli and another at 
anterior ocellus; antennae normal in siae, but sunk in cavities on each side of a 
broad median etevation which occupies at upper margin fully one-third of the 
space between eyes, becomes narrower at middle of face, where the upper half 
is differentiated from the lower by a slight depression of the latter; arista bare; 
labrum elevated in middle; cheek narrow. Disc of mesonotum and of sefitieUum 
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microscopically shagreoned and with, rather closely placed slight elevations which 
are surmounted by short decumbent hairs; notopleural bristles very short and 
stout, 1:1; margin of scutellum with about 8 very short stout setulae or thorns, 
which are situated on slightly elevated bases; mesoplenra rugose posteriorly and 
with a few short hairs on hind margin. Abdomen microscopically shagreened. 
Ij&gH normal. First and second sections of costa subequal in length. Length, 2 
mm. 

Type and 8 paratypes, Como, N.S.W., on flowers (H. Petersen). 

The facial carina is more distinct than in the genotype, and the very short 
marginal setulae on the scutellum distinguish it from almost all species of the 
genus, only one having these similar, but it has the frons largely opacpie. 

Genus D£LTAsax>HA^ nov. 

Gmeric characters . — Similar to Siphonellaf but the face with a conspicuous 
carina on lower half and a groove on either side in which the antennae lie, the 
anterior mouth margin not transverse, but produced V-shaped (Figs. 4 and 5). 
Eyes hairy; arista pubescent; vibrissae undeveloped; orbital hairs weak; noto- 
pleurals 1 + 3; dorsocentrals confined to one prescutellar pair, with a number of 
setulae between them transversely; scutellum normal. Legs and wing venation 
normal. 

Genotype, the following species. 

Dl5bTASlX>MA TJNIPUKWATA, U.sp. (FigS. 4, 5), 

Female. — Tawny yellow, ocellar spot, arista, and a spot between apices of 
second and third wing- veins black; abdomen browned on dorsum apically. 

Head as in Figures 4 and 6. Dorsum of thorax with rather dense short 
black aetulose hairs; scutellum with two long and some shorter bristles, the disc* 
with some short hairs. Ijegs stout. Third vein of wing a little concave below 
the black spot, fourth ending almost in wing tip, a little deflected apically ; inner 
ctross-voin almost below middle of first costal division and distinctly before middle 
of discal cell; outer cross-vein over three times its own length from apex of 
fifth vein; second section of costa about 2.5 as long as third. licngth, 3 mm. 
Type, Sydney, N.S.W., 2.11.23. 

The peculiar shape of the mouth opening when viewed from below dis- 
tinguishes this genus from any in either the Osoininae, to which it belongs, or the 
Chloropinae. 
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A REVISION OF THE AU8TRALIAK CHIBOMYZINI 
(STRATIOMYIIDAB. DIPTERA), 

By Q. H. Hahdy. 

(Seventeen Text-figures). 

[Read 80th July, 1024.] 

introdmtory NoU. (Written January, 1924).— When this paper was nearly 
completed, Dr. E. W. Ferguson received for publication from Professor M. 
Bezai, a criticism of Enderlein's genera and species. In view of the early 
publication of my larger paper dealing with the same subject, Professor Beazi 
has since decided to withdraw his contribution. Nevertheless he had expressed 
views and made critical remarks which forestall some * opinions and synonymy 
here recorded, and, as I have been guided in more than one point by opinions 
expressed in tiie manuscript, I publish the following extracts : — 

Referring to Endcrlein^s system of using wing venation, a variable character, 
in dividing the group into subfamilies and tribes, Professor Bezzi rightly points 
out that different specimens of ^*the same species may be enclosed in different 
subfamilies and tribes/' 

In view of the possibility of separating the Australian from the South 
American species of Chiror^ea, he suggests "the generic name Archifn>y 0 a may 
thus be used for the Australian species of CMroffiyga if they are not congeneric 
with the American ones.” 

Dealing with Enderlein's tribe Xylophagini he says, ^^But in this same tribe 
Dr. Enderiein has erected a new genus Psegmoptera for some subapterotw females 
from Australia distinguished in two species, ouri/ronc the type species and 
maehiUforfMB* Prom the description it is evident that this genus the same as 
Boreoid 08 Hardy, the type species anmfrons being equal to the type species 

*'It is not dear why Dr. Enderiein has placed his genus Psegmoptera with 
the Xylophagini, in as much as the winged males, unknown to him, have a two 
bxnnohed and thus belong to his tribe Metoponiim/^ 


My first paper revising the Tribe Chicomysini (These Proc,, 1920) dealt 
ohiefiy with the synonymy of the genera of the world. At that 'time, udcnown 
to me, Dr. Gttniher Enderiein and Professor M. Bern were also engaged upon 
revisiond studioB in this tribe. Dr. Besri received my paper before the pubUoa- 
tion of his and he has disagreed with some of my suggestions regarding the 
synonymy of certain genera.^ The moat important matter which I)r. Bern would 
amend regarding tike Australian material is the utilisation of the noma Okiromysa 
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for Aufttralian species, and be considered all the Australian forms other than 
those of Hetoponia might have to be placed under the genus Boreoidea (see intro- 
ductory note above for a modification of this view). 

Enderlein, on the other hand, has placed every species known to him, in- 
cluding Metoponia, numbering five in aU, in different genera, and, moreover, he 
does not recognise their position in the tribe Chiromytim, but distributes the five 
species among three other tribes. The material studied by Enderleiu, consisting 
of one or two specimens in each case, was too small for him to have realised 
the great variation in venation that is found in a series of most species, — a 
variation that is maintained in those he described as new, according to the more 
abundant material before me. The structures he used in forming his elaborate 
system of classification prove to be very unstable and unsuitable, for it is possible 
to find, within a series of one species, characters that would make the different 
individuals fit, not only Enderlein^s different genera, but also his different 
tribes. 

Unfortunately, neither Bezzi nor Enderiein has given a character or a com- 
bination of characters that would be adequate to separate completely the Aus- 
tralian from the South American forms of the genus Chiromysaf nor have I been 
able to dete<it any, so, until they ore available, it seems advisable to retain the 
better-known generic names and to await further evidence before introducing new 
ones. 

It is impossible to determine definitely, from examination of pinned specie 
mens, the exact number of annulatiozis in the antennae. Even when they are 
examined under the microscope the number may appear different from that 
shown by prepared micro-slides. For instance, Macquart and Enderlein both give 
eight annulations to the third segment of the antennae in Metopomaj and this is 
apparently correct; nevor&elesB, all micro-preparationB which I have examined 
indicate seven at the most. 

Amongst the new features of this paper, which must be regarded as an ap- 
pendix to the former one, I have introduced the proportional length of the firat 
segment of the posterior tarsi in relation to the second segment and the tibia of 
the same limb; this affords a reliable clue to the identification of specimens. 
Many specimens were measured for the purpose, but only one of each sex (the 
types when available) are given in the accompanying table (p. 362). Other speci- 
mens vary widely in actual measui^ments but the proportions remain constant. 

The references and synonymy given here are limited to additional ones re- 
lating to Australian material only, and with regard to the synonymy given in my 
original revision the following may be adjusted: — 

In^pm daspeatua Walker may have to befiempved from the synonymy of 
Metoponiau Bezzi gives this species (originally described without a locality) as 
from South America, but I do not know bis reasons for so doing. 

Syhirm Philippi may be removed from the synonymy of Chiromi/aa, as this 
South American genus is considered by both Enderlein and Bezzi to be distinct. 

Enderlein givas characters for the genns Nonaeria that would prohibit its in- 
clusion tindmr Ohiromyaa (aansa stricte), but Beszi considers the typical species 
to be identical with a recognised Ch4romys0, 

By ffie courtesy of Dr, Beari, and Dr, C. P. Alexander, both of whom have 
BuppUed specimens, 1 have found that the typical species of Allognosta belongs 
to the tribe Beridini, despite the ateence of scuteUar spines. The normal mouth 
parts are situateci on a normal uhsunken face and are without the tubercle; also 
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the female has the typical Beridini abdomen and not that of the characteristic 
Chirorayzini. 

The following table shows the lengths of the tibiae and first two joints of the 
tarsi on the posterior legs of Australian CMromyrini 


Tibia Tarsi 



XlVlik 

- 

1st joint 2nd joint 

^ Specimens measured. 


$ 

c? 

? 

(? 


o 

Metopoma 

mm. 

ynm. 

mm. 

mm. 

mm. 

mm. 


rubricepe Macq 

2. 

1.8 

1.2 

1.1 

.6 

.6 

pair in Australian 
Museum 

geminu Hardy 

2.6 

2. 

1.0 

1.2 

.8 

.6 

holotype and allotype 

Boreoides 








suhttlota Hardy . . . . 

3.7 

3.2 

2.4 

2. 

1.7 

1. 

holotype and a para- 
1 type male in Na- 
tional Mas. (allo- 
type damaged) 

taemaniemie Bezsa . . . 

dUromyza 

2.6 

2.4 

1.8 

2.3 

.8 

1. 

female and allotype 
male in National 
Museum 

grandicorms Hardy . . 

— 

1.7 

— 

.6 

' — 

.2 

holotype 

longicornis Hardy . . , 

— 

1.7 

— 

1. 

— . 

.5 

holotype 

australis Macq 

3.1 

3. 

2. 

1.6 

.8 

.8 

pair in Australian 
Museum 

stemmatioalis Enderl. 

2.4 

2.4 

1.6 

1.7 

.8 

.7 

female in Queensland 
Museum and allo- 
type 

matruelis Enderl. . . . 

3. 

2.2 

2.1 

1.2 

.9 

.6 

female and allotype 
male 

ova Enderl 

3.3 

2.3 

2.7 

1.6 

1.2 

.9 

allotype and female in 
Queensland Musem 

prisea Walk 

2.7 

2. 

^ > III*.. 

1.8 

1.2 

1. 

.6 

allotype female and 
male in Australian 

1 Museum 


Since the publication of my earlier paper, and greatly owing to the interest 
token in Miss V. Irwin Smithes studies in the biology and anatomy of Metoponia 
rubriceps, the tribe has become well known to Australian entomologists. In con- 
sequence, there is scarcely a collection of Diptera from a mountain area that does 
not bring to light an undescribed species of this group, but, unfortunately, in 
these coJleetiotts only one sex is represented. On this account, only one new 
species is described and it is selected for the purpose because it forms a con- 
necting link between the typical Chiromym and that form originally described as 
Xenomorpha which is also only known from the male. 

Key to the trihee of the Beridinae. 

1, Abdomen with seven visible segments Subfmn. .. 2 

Abdomen with five or six visible segments . . Other eubiamtUes. 

2* Mouth parte very small, but nevertheless developed; month situated cm a 
tubercle placed on a much sunken face. Soutellum without spines. 
Api<^ accents of the abdomen exserted and usually lutiiCr ovipositor- 
like ip the female Tribe CMromygimi 3 
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Mouth patta normal* not aituated on n tubercle nor is the face sunken* 
Scdtellnm always with spines in Australian forms, but absent in 

Atloffnosta and perhaps oraer non*AustraIian forms 

Tribe BeHdinl 

Key to genera and species of the Cfairomysini. 

3. Sexes dimorphio with n^ard to colour, the head of the female red, thorax 

and abdomen black; the male brown, eyes contiguous. First tarsal 
segment of posterior legs twice the length of the second and three*fiftlm 

that of the tibia * . . gen. Metoponia 4 

Sexes similar in colour, bead never red. One species with a metallic 
thorax 5 

4. First antennal segment about four times the length of the second 

rvbricepe Macq. 

First antennal segment only a little longer than the second 

gemma Hardy. 

6, Female apterous or with vestigial wings. Eyes in the male separate . . . . 


gen. Boteaides 8 

Female never apterons, wings fully developed 

gen. Chiromysa 7 


6. Female with vestigial wings. Diseal cell of m^e open. In male the first 

segment of the posterior tarsi about as long as tbe tibia 

tasmawiensis Bezzi. 

Female entirely apterous. Discal cell of male closed. In male the first seg 
mont of the posterior tarsi two4hirds the length of the tibia ........ 

aubulatus Hardy. 

7. Eyes very widely separated in the male and more hairy than usual. Thorax 

metallic. Third segment of the antennae very swollen 

grandicomis Hardy. 

Eyes of male approximate, contiguous, or, if separated, never with a swollen 
third antennal s^^ent. Never metallic B 

8. Antennae with the third segment swollen, rather long. Eyes in the ihale 

approximate for a short distance 

tongieomis, n.fip. 

Antennae with the third segment more nr less conical, with or without traces 
of annulatious 

9. Byes in the male separated. Fijat tarsal sef3:mcnt of pos*crior legs in female 

two-thirds, in male about half the length of the tibia 

amtraVs Macq, 

Eyes in tte male contifruous or approximating for a long distance 10 

10. Hind tarsi bf male considerably swollen. F^st tarsal segment in male about 

three-fifths, in female two-thirds the length of the tibia . . . • 

prisca Walk. 

Hind tarsi of male ordinary, slender 11 

11. Third antennal segment in female containing two conspicuous annulations. 

First segment of posterior tarsi in both sexes two-thirds the length of 

the tibia stsmnintmalfe Enderl. 

Third antennal segment more or less obscurely marked with more than two 

annutistions * , . . • « * . * » • . * 1^ 

12. Hind tami with fiwt segment two-thirds the length of the tibia in female and 

about half in male . , matrueUe Enderl, 

Hind tarsi vriflt fbat ae^ant ftnusfiftoi the length of the tibia in female, and 
tw than b male . , ana Enderl. 



364 


A KKVISION OW THE AUSTRAUAN OKIiK)MVZZNZ| 


Genua Metoponia Mocquart. 

Macquart, Dipt. Exot suppl. 2, 1847, 28; Hardy, Proc. Linn. Soc. N.S. Wales, 
xlv., 1920, 54; Enderlein, Mitt. Zool. Mus. Berl., x., 1921, 181. 

Both sexes of both species have the proportions of the posterior 
legs identical, namely the first tarsal joint is twice the length of the second and 
tbree-dfths that of the tibia. 

Metofonia bubbickfs Macquart 

Macquart, Dipt Exot. suppl. 2, 1847, PL i., fig. 4; Hardy, Proc. Linn. Soc. 
N.S. Wales, xlv., 1920, 634, PL xxix., figs. 6 and 6; Irwin-Smith, Proc. Linn. 
Soc. N.S. Wales, xlv„ 1920, 505-630, PL xxviL and xxviii., 23 text-figs.; xlvi, 
1921, 252-255, 8 text-figs.; xlviiL, 1923, 49-81, 60 text-figs.; Enderleia, Mitt ZooL 
Mua BerL, X., 1921, 181. 

Hah. — Enderlein adds Adelaide to the distribution of this species, therefore 
it is now known to range from Queensland to South Australia. 

Metoponia gemina Hardy. 

Hardy, Proc. Linn. Soc. N.S. Wales, xlv., 1920, 636, PL xxix., figs. 1-4. 

Hab, — South Australia must be added to the distribution. A female in Dr. 
Ferguson’s collection, from Adelaide, collected by A. H. Elston, agrees fairly 
wdl with this species. 

Genus Bobxoiiixs Hardy. 

Hardy, Proc. Linn. Soc. N.S. Wales, xlv., 1920, 639. — Psegmoptera Ender- 
lein, Mitt, Zool. Mus. Berl., x., 1921, 177. 

There can be little doubl concerning the above synonymy, as Enderlein^s 
characters agree with those of Boreaides, and the typical species in each case ia 
undoubtedly identical. ^ 

The families in which various Australian entomologists have placed the 
species of Boreoides in collections are very wide. Bezzi records that specimens 
were sent to Dr. C. P. Alexander as Tipulidae. Another position was that of a 
female of a species of Apioceridae, and it was so placed under the conviction 
that it was captured in cop, with one of that family. The MS. name BoreotnytQ 
was responsible for its position os on Empid: Coquillet published the name 
Boreomyia for Boreodromgiaf and the misprint was copied into Aldrich’s catalogue, 
in which was found a gcfneric name the same as that of Walker’s MB. 

Bobkoidbs subulatos Hardy. 

Hardy, Proc. Linn. Soc. N.S. Wales, xlv., 1920, 640, PL xxx., f. 17-ffl.~ 
Paegmoptora (matrons Enderlein, Mitt Zool. Mns, Berl., x., 1921, 178. 

There can be little doubt regarding the above synonymy. Bnderlein’a dea- 
eription comes well within the variations of the species as at present reeogmsed. 

The first segment of the posterior tarsi is one and two-fifths the length of 
the second and tw^o-thirds that of the tibia on the hololype female. The allotype 
male is damaged^ but a paratype shows the proportions to be twice and about 
two-thirds respectively. 

Bobex>xpss MAOHiLiFOBMis Enderlein. 

F$$pmopt0f» mwhtUformia Enderlein, Mitt, Zool. Mus. Berl, x., 1921, 178. 

The deicri^atibn of the specific identity of this, the acwiend of Euderi^’b 
species, is left till more material from Adelaide, the lype locality, becomes avail- 
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able for study. It will be observed that Enderlein had only two specimens of 
the genus under consideration, and the spocies is very variable in size, coloration 
and other characters. Moreover, all Australian specimens examined by me show 
that the proportional lengths of the segments on the posterior legs arc similar, 
and some of the^ specimens show greater differences in other respects than has 
been indicated in Enderlein^s descriptions. Despite these differences, 1 have 
been unable to establish a second species, owing to gradations between the various 
forms. The amount of pubescence and its colour on the front, and also the 
distinctness of the rahdian longitudinal furrow on the thorax (two of Enderlein's 
chief differences) aie most certainly variable characters that cannot be used for 
apecidc determination. ^ 

BORBOIDES TASMANIENSIB Bezzi. 

Bezzi, Aiiu. Mag. Nat. Hist. (9), ix., 1922, 323>328, fig. 

Male. — Cubital vein forked, the vein that should close the discal cell not 
indicated, first and second postical veins branched, third poslieal absent. First 
tarsal segment of the posterior legs two and one-third times the length of the 
second and about as long as the tibia; the proportions on the female are two 
and one-fourth, and two-thirds respectively. 

Bezzi divided the Tasmanian female specimens from those of the mainland, 
chiefly on account of their possession of vestigial wings, a character borne out 
by a re-examination of that specimen collected by 0. E. Cole near Hobart and 
referred to in my previous paper. A male from Mt. Wellington undoubtedly be- 
longs to this genus and species. 

Hab. — Tasmania. One male allotype, Mt. Wellington, 5.1.18 and a female, 
Hobart, both taken by C. E. Cole, are in the National Museum, Melbourne, 

Oenos Chirohtza Wiedemann. 

Wiedemann, Nova Dipt. Qen., 1820, 19; Hardy, Proc. Linn. Soc. N.S. Wales, 
xlv,, 1920, 636, — Arehift^ea Enderlein, Mitt. Zool. Mus. Bcrl., x., 1921, 1^7, — 
jSleitimas Enderlein, ibid,, 176. — Hylorop$ Enderlein, ibid., p. 179. 

Despite the fact that Enderlein would place the species known to him in 
different subfamilies and tribes, all his genera contain species very closely allied 
and undoubtedly congeneric. 

All the species described belod^, except the first two, conform to the de* 
finition given in my previous paper. Of those two, the second is described as 
being a form interm^iate between the first and the more typical species of 
Chiromyga, Into this now complex group eovofi all species of the Chiromyrini 
in which the females are provided with fully developed wings and the head is 
not red. 

(C. gramMe&tim and €\ hngicorfda are appended here, as it is assumed that 
the unknown female of each species has the wings developed. That both could 
be separated from sU other species of Chiromyga on account of the nature of the 
antennae is recognised, but the following objections render such treatmMit in- 
advisable :~\l) The fmales are unknown; (3) The two species are probably 
not congeneric, as they differ from each other in every respect but the nature of 
the third antennal sei^ent; (8) Many aUied genera have been proposed during 
nseent years and there is notfahag to indicate ^at, when these are defined on a 
more sriaifagtory system than at present, one or more of tiiem will not become 
irailable for one hr both species under discnssimi). 
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GacBOMYzA QRAKPiooENis Hardy. (Figs. 1, 2). 

XBnomorpha grm^ornis Hardy, Proc. Hoy. Soe* T asm a ni a, 1920, 39, f. 3; 
I^roc. Linn. Soc. N.S. Wales, xlv,, 1920, 639. 

Male. — Agreeing with the genus BaxhieUima Bezzi, in reepect to the broadly 
separated eyes, which are more hairy than in the typical Chiromfygap this species 
disagrees with characters given for that genus in every other respect 

In the original description it is stated that the face ^^does not recede as*’ in 
€, atMtrcdia, which should have read ^^recedes to a less extent than’* ; this character 
makes the tubercle on which the mouth is situated also leas marked, though de* 
finitely present 



Kg». 1, 2. Chiromyga yrandioornis Hardy, male. 

1. Head seen dorsally; 2. Head, anterior view. 

Pigs. 3-6. Chiromyaa lonyicornis, n.8p., male. 

3. Head seen dorsally; 4. Head, anterior view; 6. Antenna. 

The first segment of the posterior tarsi is about three times the length of 
the second and over one^hird that of the tibiae. 

Unfortunately since the unique type was originally described, both of the 
antennae have been lost ; a diagram was given when the description was made 
and here further figures of the head, are added. 

Chibomtza liOKOiooBKis, n.Bp. (Pigs. 3-6). 

lfale.---Ey|E^ very sparsely pubescent, contiguous for a short distance near 
ocelli, then seipiamting abruptly well above the antennae. Antennae rather long, 
second segment half the length of the first, and the third, Vke that of 
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eortm^ awoUen, without auuulatioua fund more than twice tlie length of the two 
baaal onea united. The colour agreea with that of the typical form of the genus 
and the markings of the thorax are indicated. In all three specimens examined 
the upper branch of the cubital fork is present and the third postical vein is 
absent First segment af the posterior tarsi twice the length of the second and 
three-dfths that of the tibiae. Length: <f. 6 mm. 

Mah, — Queensland^ National Park, March, 1921. Holotype and two para- 
type males. Although searched for, the females were not discovered*, two other 
species, both males, were found, one being C. siemmaticaUef the other a new form 
referred to under CL ausiraUB, 

Chiromys^ australis Maoquart. 

Xenomorpha auntralis Maoquart, Dipt. Bxot. suppl. 4, 1850, 54, PL iii., £. 
7. — Chiromyea austraik Hardy, Proc. Linn. Soc. N.S. Wales, xlv., 1920, 538, PL 
XXX., f. 12-lb.— Hylorops auetraUe Enderlein, Mitt. ZooL Mus. BerL, x., 1921, 
180. 



Figs. 6-9. ChCromgMa stemmaticaik Enderlein. 

6. Head of male; 7. Antenna of male; 8. Head of female; 9. 

Antenna of female. 


Maoquart described both sexes under the name Xenomorpha auBtralk, and, 
although I believe the females identified by me are identical with Maoquart'^ 
Ihe m^es do not conform to the original description. The thick posterior tarsi 
referred to by Maoquart occur on a male found in tho National Park, Queensland, 
and also on another from Blackheath, NiS.W., but in neither of these are the 
eyes separate as recorded by Maequart. 

Bigot’s description of the female of C* vicina also seems to apply to the 
females referred here, as at least one of the specimens described agrees in the 
main colour markings given for that species, and is the only species so far 
examined having the central stripe of the thorax divided, making two central 
stripes writh two large trapexoi^sl spots on eaeb side. The remmder of the 
iiuMt also agrees fairly vfri^ with Bigot’s description. 
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The first segment of the posterior tarsi is twiee the length of the second 
and more than one-half that of the tibiae in the male, whilst the proportions in 
the female are two and a half times, and two-thirds respectively. 

CHiROMYi&A sTEMMATiOALis Endorlein. (Figs. 6-9). 

Stenimas sten^maticcilis Enderlein, Mitt. ZooL Mus. BerL, x., 1921, 175. 

Male. — Eyes approximate for a long distance. Upper branch of the cubital 
vein absent in all the males, but present in the female ; third poetical vein strongly 
indicated ; antennae very short, third segment very little longer than the two basal 
ones united. First segment of the posterior tarsi slightly more than two and a 
half times the length of the second and two-thirds that of the tibiae; in the 
female these proportions arc slightly less than two, and two-thirds respectively. 

Hat, — Queensland. In the Queensland Museum there are three paratype 
males and one female taken in the National Park, Dec., 1921, by H. Hacker. A 
male from the same locality, Mar., 1921, taken by myself, is chosen for the allo- 
type of this species, 

Chibomyza matrurlis Enderlein. (Figs. 10-13). 

Hylorops matruelis Enderlein, Mitt. ZooL Mus. Berl., x., 1921, 180. 

Enderlein does not give a locality for this species other than Australia,’" 



Figs. 10-13. Chifomyza imiruzUs Enderleith 
10, Head of male; 11, Antenna of male; 12. Head of female; 

13. Antenna of female. 


tart hie refers to a dark brown median line on the central stripe of 

tks thorax. This character appears to be unique in the female of the spaoies 
here dsaeribed under Enderlein’s name. 

Male.*— Eyes contiguous near ocelli, approximate near antennae; wry sparse- 
ly pabeecent Astennae rather long, first aegment short, the seooad about the 
same lenfA hat much broader, the third tapering to a black apex and with at 
laast six ohaeuTU adulations. Thorax with one median and two lateral stripes 
djaeamlblA Foetenor tarsi with very slight indications of the swollea ^demder 
liund in the tnatas of C. priaea; the first s^ent twice the length of the mmA 
and about half the length of the tibiae. The wing# have the iippw bnmdi of the 
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cubital vein present, the third postical vein absent. The colour is the typical 
yellowish-brown. 

Female. — Eyes widely separated, posterior tarsi with the first segment two 
and one-third times the length of the second and two-thirds that of the tibiae. 
The upper branch of the cubital vein is absent. Other characters as in the male. 
Length: Male 8 mm., female 15 mm. 

Hah . — South Australia: Mt, Lofty, Mylor, April and May, 1921, collected by 
Mr. John Formby. 

Types , — Male allotype end one female in my collection; three paratypo males 
and four females in that of Dr, Ferguson; these specimens were origin^Iy sent 
to Dr. Ferguson by Mr. 0. H. Dutton. One female in the Australian Museum. 

Chibomyza ava Endcrlein. (Figs. 14-17). 

Archimyza ava Endcrlein, Mitt. ZooL Mus. Berl., x., 1921, 157. 

Eyc« in the mole contiguous fiir a long distance. Third segment of the an- 



Figs. 14-17. Chiromyza ava Enderlein. 

14. Head of male; 16. Antenna of male; 18. Head of female; 

17. Antenna of female. 

tennae longer than the two basal ones united and conspicuously aimulated; six 
annulations arc definitely present. Upper branch of the cubital vein present in 
all specimens examined, the third postical vein absent or indicated by a stump. 
The first segment of the posterior tarsi in the male is one and two-thirds the 
length of the second and less than two-thirds that of the tibiae; in the female 
these proportions are two and a quarter, and more than four-fifths respectively. 
There is a slight tendency toward the formation of the male tarsi referred to 
as swoUen, found on (7. prisea. 

Hah. — Queensland* Tambourine Mt*, April, 1911. (H* Hacker). 

Types . — Allotype male and six male paratypes, together with two females, 
in the Queensland Museum* 
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CmBOUfZA FRiacA Walker.. 

Walker, Ins, Saund. Dipt., 1852, 162; Hardy, Proc. Ldnn. Hoc. N*8. Walaa^ 
3 dT., 1920, 539, PI. xxa., f. 7-11. 

The ftrst segment of the posterior tarsi in the male is twice the ler^b of the 
second and tbreerjOfths that of the tibiae; in the female these proportions, are 
one and four-fifths, and two-thirds xnspectively. 

LUeroture dealing wilh Chiromyzini, 

Bszei- — Mag, Nat, Hiet, (9), lx., 1922, 321-328. (The first Eremoehoetons 

Dipteron with Vestigial wings). 

, Ent, 8oc, Amer,, xv., 1922, 117-124. (On the Sooth American 

species of the Dipterous genus Chiromyza Wied.). 

Bigot. — Ann, 8oe, Ent, France (5), ix., 1879, 200. 

ExnsRLKix. — Mitt ZooL Mua, Berlin, x, 1921, 153-214. (Ueber die phyletiseh 

alteren Stratiomyiiden-subfamilien) . 

Hardy. — Proo, Boy, Soc, Taam,, 1920, 33-64. (Australian Stratiomyiidae), 

. Proc, Linn, Soc, N,8* Wales, xlv., 1920, 532-542. (A revision of 

the Chiromyrini). 

Irwik-Smith. — ^roc, Linn, Soc, N,S, Wales, xlv., 1920, 505-530; xlvi., 1921; 

262-6 and 425-452; xlviii., 1923, 49-81. (DeaUng with the bio- 
logy and anatomy of Metoponia ruhriceps Macq.). 

Macquaht, — D iptires exotiques nouveau ou peu connus. Supplements 2 and 4, 

1847, 1860. 

OSTKH-SAOKBif. — EntomoIogiscLer Veretn. Bert, Ent Zeitsehr,, xxvi., 1882; xxvii., 

1883. 

WATiKER. — list Dipt. Brit. Mus., Suppl. 1, 1854. 

. Inseota Saundersiaaa. 1, Diptera. 1860-6. 

Whith. — Proe, Boy, Soc, Tasm,, 1914 and 1916. 

. Proe, Linn, Soc, N,8, Wales, xli., 1916, 71-100. (A revision of the 

Stratiomyiidne of Australia). 

WncDEiiANN*. — ^Kova Dipferorum Genera, 1820. 

, Aussereuropaisehe aweiflugelige Insekten, ii., 1830. 

WiUiiSTOX, — Trans. Ent. Soc, Pkilad,, xv., 1888, 244. 



THE MOTOR NERVE-ENDINGS OF THE LIMB MUSCLES OF THE FROG 
(EAh\i TEMPOEAEJA) AND OP THE MUSCLES OF THE PECTORAL 
FIN OF THE DOG-FISH (SQUAWS ACAETHIAS). 

By P. 1). F. Murray, B.Sc., Linneati Madeay Fellow of the Hoeiety in Zoology, 

(PlateH xxxvii.-xliii,) 

[Read 27th Au^fust, 1^24,] 

The material investigated in this paper consisteil of two imiseles of tile limb 
of the common frog (Eana iemporaria) and of the muscles oL’ the pectoral lin 
of Squalm ctcantkioH, 

The technique was based on the silver impregnation method of Bielschowsky. 
In the case of the frog, I followed more closely the modiftcatiou of Agduhr 
(1917) and in the ease of the fish that of Boeke (1913, 1917). 

A* a counterstain to show up the nuclei, which arc usually only very feebly 
stained in a successful preparation, I have used chiefly MayeFs alum carmine. 

In the case of the material fjrom Squalm the process was esHentially similar, 
but differed in a few respects. 

The material was fixed by Professor Goodrich, to whom I am indebted f<tf' 
permission to use the material, at Plymouth. 

The Merits the BieUchownktf Technique. 

The main merit of the Bielschowsky technique is the clarity of the neuift- 
fibrils. A sharp black colouring of the nerve-fibres and loops is obtained, which 
is very much dearer than the less sharp appearance obtained by means of metho<ls 
using methyJene-blue or gold chloride. The knob-like endings to fibres and the 
varicosities on the course of fibres seen by these methods are seen in Bielschowsky 
' preparations as loops or networks of black stained neiirofibrils, while the vari- 
cosities of the fibres are seen to be loosenings of the neurofibiils composing the 
nerve-strand. These advantages are to some extent shared by the Cajal and 
Golgi methods, but the Bielschow^y method has .an advantage over them, in 
that it is the only technique which has so far reveded the periterminal network 
of Boeke. The question, whether this is to be regarded as a virtue or a vice, 
depends on our derision as to the nature of this network, which will be discussed 
at a later atage. 

The most serious defect of the Bielschowsky method is perhaps the difficulty 
of seeing the medullary sheath and other meiniMra&es of the nerve fibre. It cer- 
tainly seems that the mednHaiy sheath is more clearly seen in gold-chloride 
imeparatiims than in Bielschowsky preparations. The bearing of this on reeent 
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n ork b.y Boeke and Agduhr on the alleged nympathetic innervation of striated 
inuKele is clear. A large part of their work is dependent on the possibility of 
weeing whether or not a very fine fibre 1ms a inedullary sheath. It has always 
been ray experience that (he medullary sheath is harder to see the smaller the 
fibre, and it seems quite possible that the very fine fibres considered by them 
to be m>n-mcduUate may really have a very fine medullary sheath which is not 
visible in Bielscliowsky preparations. On the other hand, the experimental work 
iulvaneed in support of the sympathetic innervation seems to be conclusive. 

It should also be pointed out that the heavy treatment with formalin must 
have serious shrinkage effects (notice the shrinkage of the nuclei or of the 
muscle substance, as revealed by their lying in clear spaces, PL xlL, fig, 16) and 
this may well he supposed to lead to artefacts. This point will be referred to 
again in dealing with the poriterminal network. 

A very serious impediment associated with the use of the Bielschowsky 
methods is the empirical nature of tlic process and its very capricious character. 
Two pieces of the some tissue, or even different regions of the same piece* which 
have been treated throughout the process in exactly the same way, and which 
liave lain side by aide in the same solutions, may show very different results, 
one being a success, the other a failure. 

\V'e shall now f)roceed to discuss the motor endoigans in limb muaeles 

I 

of the frog. 

The Motor Nerve Endings in the Frog (Eana temporaria). 

Owing to the great amount of work that baa been done on the motor end- 
ings in the frog, it seems unnecessary to describe them in great detail here. 

The principal workers in this field have been, among others, Kuhue, Dogiel 
(1890), Sihlcr, Cuceati (1888, 1889),. CWiex'elli (1904), Bremer (1882, 1883), 
Ketzius (1892), etc. 

In general, the endings are described aa coming from large, coarse, medul- 
JaU'd fibres, which branch several times, so forming a brush-like arrangement, 
the branches themselves branching again several times. After losing the medul- 
lary sheath, the axon penetrates under the sarcolemma. The naked axon then 
runs along as a more or lass winding, varicose fibre, which often ends in a large 
or small expoBBion. The axon may branch several times^ and these branches 
may braneli again, often forming a very complicated -end-brustu There is usual- 
ly no end-plate with a large accumulation of sarcoplasm, forming a definite and 
restricted locus for the ending, such as occurs in reptiles, birds, and mammals, 
and which, as we shall fH*e, is approached in Sqmlm acemthias* The endixtg as 
a whole is large and diffuse, the spreading terminal and subtenninal fibres cover- 
ing a large area of the muscle fibre. Pour endings of this typical form are 
shown (PL xxxvii.; PL xxxviii., fig. 4). With this general description I am «a- 
firely in accord, and the description is confirmed by my preparations. 

Usually these fibres spreading about under the sarcolemma are all th^ has 
been seen of the ending, end-loops not having been generally observed. Pre- 
quentiy, however, as may be seen by reference to the figures of earlier authors 
('e.g., Belsitls)) these fibres have been seen to end in expansions, 'and to have 
given off as biwcbes other very fine, usually short fibres, wbieh likewise eind in 
expansions or knobs. Now, in my preparations, wfaei^ the fibres eati be bwoed 
far enough, they become finer and finer, but ultimately one can somattmes see 
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a very small, Imnily visible, loop at the end, and at the ends of very fine 
ImineijeH. 

Plate xxAviii., fij?. 5, for example, kIjom's the end of u tenuinal fibre, which 
breaks up into two exceeding'ly fine branches, of wliieh one ends in a loop and 
the other in what appears to be a loop with its end out otf. Plate xxxviii., fig. 
(i shows it fibre wliieh ends in an extremely small loop, and two branches, of which 
<tne has its ending in some other section, and the other, after bifurcating^, goes 
beyond the s|)iiere of the figure. Plate xxxviii., fig. 7 shows what looks like the 
ending of a fibre in a polygonal loop. As this loop has somewhat the appear- 
ance of the loops which are sometimes met with in the course of a fibre, I am 
not sure that it really is an ending. 

On PJ. xxxviii., fig. 8 is shown a abort branch given off Jatwiilly from a 
fairl} thick film*. It forms a rather ' complicated loop ending, witJi four little 
.subsidiary loops as.sociated with it. This is rather unusual, other end-loops I 
have seen }M^ing quite simple. 

Plate xxxviii., tig. 9 is a simple loop ending of a lateral branch of a rather 
thick fibre. 


The (piestion now arises, are these loops which I see identical with the knobs 
and expansions of those writers who have used the gold chloride or methylene- 
blue techniques, or art' we to suppose that these authors, by reason of their 
tetdinique, failed to the true endings? 1 think the former is the truth, for, 


if one examines their figures, those, for instance of Retzius, one is much .strm^k 


witti the resemblance in ‘position and size of their terminal knobs and expansions 


to my loops. 

This raises another question, which of the two pictures is the corre<d one? 
It is n question which is at presetit impossible to settle for certain, but one must 
boor in mind the fact that the Bielsehow’sky technique is one which may very well 
he expected t<t form artefaids- Formalin is the necessary fixative and is never a 
very good fixative. Further, the long and ctimplicated treatment with silver 
nitrate and the ammoniotral solution cannot but tend in the same direction. In 


view of this, one must admit the eonsiderahle possibility c)f the loops and nets 
seen in Bielschowsky preparations being artefacts. On the other hand, one must 
remember the great accuracy and i^recision of outline, and the constancy of 
form of these stnietures. This is not what one would exp(‘(»t in an artefact. 
Rather one would expect something less precise and less constant in fonn. It 
also seems possible that the loops may really be present in metiiylene-blue and 
other preparations but may be masked by the stain colouring some other coti- 
stituent of the ending as well. Thus, while the« question must remain open, tliere 
is no good reason for definitely regarding the loops and nets seen in Bielschow- 
sky preparations as artefacts. At tlie same time, one must rememlan- the possi- 
bility. 

As in other endings, there is a very marked accumulation of nuclei in the 
region of the musele fibre involved in the ending (Plate xxxvii; xxxriii., fig. 4). 
The accumulation of nuclei is very much greater than in other parts of the same 
muscle fibre. Most of the nuclei are of an oblong form and have their axis of 
greatest length parallel to the length of the toiiscle fibre. 

Brides ' this type of ending whi^h has just been described, I fmve also 
/found in this materfar another tyj^e* The general characteristics of this kind of 
ending as compared with the previous tjrpe, are as follows -The parent fibre 
or fitees approaching the muscle fibre are very fine, finer than all but the finest 
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of the terminal fibres of the coarse type of ending^, and nothing can be dis- 
tingaislied of a neurofibrillar structure, except at endings or varicosities. The 
parent fibres frequently appear to run in grouj^s, four or five fibres together, 
and all of theiA may have endings oh the same muscle fibra The parent fibres 
in the fine type of ending do not undergo the extensive branching into sub- 
terminal and terminal branches which we have seen in the endings of the coarse 
fibres, but may end by simple loops or nets without any branching, or may have 
little side branches bearing small loops or nets. The fibres forming the endings 
do not show any particular orientation as regards the length of the muscle fibre, 
such as we have seen in the terminal branches of the coarse fibrtis. There is no 
medullary sheath distinguishable. As we have seen, this is not by any means a 
jjrooi’ that it does not exist. 

This type of ending is very rare, far rarer than the endings of the coarse 
fibres. 1 liave only Iwjcn able to find four cases sulficiently perfect to figure,, 
but 1 have seen a number of others which cannot be figured on account of im- 
perfect impregnation or some other fault. The fine fibres from which these end- 
ings come are common enough sometimes, but it is very difficult to trace them 
to their terminations, because the smaller the fibre the greater the difficulty ex- 
perienced in getting it impregnated, and in following it through a series of 
sections. 

I shall now proceed to describe those four endings in turn. 

(1). Plate xxxix., fig. 10. — There are four very fine fibres, two slightly 
thicker than the others. At least three of these figures show clearly points at 
which they are in connection with the muscle substance. 

The points of distinction between tliis type of ending and the type from the 
.coarse fibres, as indicated above, will all be noticed here. The fibres are very fine, 
there is no branching, except in one place to form a net-like ending, fibres are 
not parallel to the length of the muscle fibre, and there is no medullary sheath 
distinguishable. (This also applies to the very last branches of the other type 
of ending). 

Fibre (a) appears to have some sort of end-apparatus at the point (1), 
but 1 have not been able to determine the nature of this. Possibly the fibre 
merely takes a rather sudden twist. Prom (1), the fibre passes between the two 
nuclei marked (2) and (3). This can l>e determined by careful focussing 
when, on focussing downward, the one nucleus comes into focus, then the nerve 
fibre, and then the other nucleus. This point is important, as a fibre passing 
between two nuclei cannot be anything but hypolemmal. The fibre then takes a 
turn to the left, where it undergoes an expansion (4), in which the neurofibrillar 
atmeture becomes visible, but which may or may not be an actual point of 
functional connection with the muscle fibre. It is noticeable, in this respect, 
that this expansion occurs in close proximity to a loop of anotlm fibre around 
which ^^periterminal network*^ (see below) and an acouxaulation of sarcoplasm 
is visible. Just in the neighbourhood of this expansion the precise relation of 
this fibre to others is dilflSeult to determine precisely. It appears, however, that 
this fibre (a) continues from the expansion just mentioned, crosses two nuclei, 
and then, beeoming rather thicker, takes a loop turn (6) and ends in a smaU 
loop (6), The loop (5) is almost a network as its angle is crossed by several 
very fine nsurofibi^ar strands. The final loop (6) is no* quite a plain loop, 
but presents ra^r the appearance of a loop within a loop* This end apparatus 
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is situated in an acoumulation of granular sareoplaam^ through which the stria- 
tions of the muscle cannot be traced. This fibre (a) is somewhat thicker than 
fibres (c) or (d), but is of about the same thickness as (6). 

Fibre (h), as just stated, is of about the same thickness as fibre (a). 

At the point marked (7) it gives off a side branch which expands into a 
kind of network in which the neurofilirillar structure becomes visible. This net- 
work lies very clost^ to a nucleus and one end of the network actually lies in an 
indentation of the nucleus. This certainly can be taken as an indication that 
the position of the network is hypolemmal. Careful focuasing reveals that there 
is, as shown in the figure, a very delicate* network in the sarcoplasm, partially 
surrounding the nerve- net and suggesting that it is some sort of connecting 
structure between the nerve-net and the sarcoplasm of the muscle fibre. It is 
very small, and it is difficult to be sure that on© is looking at a net work, 
os it also looks something like a collection of little vesicles. This structure is 
the peri terminal network of Boeke, w*hich will be discussed more in detail 
later. 

From the point (7), where it gives off the side branch to the nerve-network, 
the fibre proceeds to the point (8), up against the nucleus marked (2). Here it 
appears to end in a little expansion, which one sees in profile, either quite or 
very nearly in contact witii the nucleus. It is impossible to make out more 
of this than is shown in the figure. I have not been able to truce the fibre be- 
yond this point. 

Fibre (c) is thinner than either (a) or (h), but of about the same thick- 
ness os (d). This fibre runs across the muscle-fibre to the point (9), where it 
has a loop. This is not, however, the ending of the fibre, which goes on some 
distance beyond. The loop is surrounded by an accumulation of sarcoplasm, 
but is situated eccentrically at the edge of this accumulatior). There is some 
periterminal network on one side of the loop. Beyond this point, the fibre con- 
tinues for some distance and then disappears. 

Fibre (d) is of much the same thickness as (o). At the point (10) there 
is a loop, whose connection with the fibre has been cut. Since, however, it has 
a stalk curviiig in the direction of the fibre and very nearly reaching it, it seems 
reasonable to suppose that it is a branch of the fibre. On the side of the loop 
remot^ from its stalk there is a small branch coming off from the fibre in the 
direction of the loop, which suggests that the loop may perhaps have been 
developed on a collateral branch of the fibre, which, having formed the loop, 
immediately joined the fibre again. The loop not quite a .<^implc loop, as it 
has a fine neurofibrillar strand crossing it 

From this point the fibre continues to the point marktMl (11), w'here it 
appears to be in connection with the small somewhat thick-walled loop at this 
point. Its fate subsequently to this is hard to determine; it api>cars to join 
fibre (c), but of this I am very doubtful indeed. The relation of this fibre to 
the net-like expansion on fibre (a) is also difficult to determiiu*, but I do not 
think it is in any way connected with it. * 

The general orientation of the nuclei is for them to ha\'e their long axes 
parallel to the long axis of the u^usele fibre. 

Att idea of the aiae of the fibre forming this ending, as compared with 
those forming the larger type of ending, can be attained by comparing the 
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fibres concerned in the ending with the large thick fibres running in the nerve 
bundle between the muBcle fiibres, from whieli these thin fibres are derived. 

(2) . Plate xxxix., fig. 11. — This figure shows five very fine fibres, of which 
two have end-loops, while at one point there is a periterminal network. Fibre 

(0) leads to the tiny loop at the point (1). Fibre (h) leads to the larger loop 
at the point (2). Tlie fibre (c) leads to a position very ck»se to the loop at 

(1) , and is here in some way concerned with some periterminal network. The 
remaining two fibres have no ending in the preparation. 

IMiere is an accumulation of some seven nuclei round the actual positions 
of the ending and several others at the edge of the muscle fibre. The orien- 
tation is, as usual, roughly parallel to the length of the muscle fibre. 

(3) . Plate xL, fig. 12.“*ln this figure we see a doubtful number of very 
fine fibres, doubtful because unfortunately the ending is not a complete one and 
some of the strands of fibre seen are possibly pieces of one fibre which has been 
cut more than once. There are some six very small loop endings, of which at 
least two are not final end-loops as the fibre continues on beyond them. One 
of these two is broken, and so we cannot be certain that it is really a loop at 
all, it may have been a branch. The three terminal loops are simple loops, not 
having any cross fibrils or other complications. One of them (1) seems to have 
at one side of it a very sligiit development of periterminal network. The broken 
loop is not so simple, having two cross V)ar8. 

At (2), (3), and (4), there are three rather peculiai* net formations con- 
sisting apparently of neurofibrillar expansions of fibres which, beyond the net- 
works, continue on again as ordinary fibres. There is periterminal network on 
both sides of (3), but especially on one side, as shown in the figure. 

As usual, there is an accumulation of nuclei whose orientation is only very 
roughly parallel to the length of the muscle fibre, and there are a number of 
small nuclei at the edge of the muscle fibre. 

Plate xl, fig. 13.— In this figure we see what appears to be a single fibre 
which, leaving a small nerve group at the base of the picture, goes to the 
neighbourhood of a small group of nuclei at the top. Here it turns through 
90 degrees, forms three loops, turn.s through 90 degi^ees again, and I'otums to 
the nerve bundle. At the top left hand comer there is a very complicated 
series of fibrils, w'hich twist and turn so as to make it impossible to determine 
with precision tlie nature of their relations to the main fibre. 

There is a certain amount of periterminal network just beneatJi this area 
and rather more above the right hand angle of tbe main fibre (point X). It 
is very clear in this area and fades away into the substance of the muscle 
fibre. 

At the base of the figure there is a nerve bundle containing some fibres of 
the coarse type. A companson of the relative size of the two fibres will show 
tbe striking difference between them. 

of the nature of these fine fibres. 

The question now arises, what is the nature of these fine fibres which form 
endorgans of the type just described t 

There are two possibilities which must first be settled. They may be motor 
or they may be aensory, 

It^may be swd at once, that it is impossible to say whether any nerve- 
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ending is luotor or sensory until experiments have been wade. In the absem-e 
o£ experiments, however, one can, by a study of certain iiistoiogical points, 
reach a conclusion with a considerable degree of probability in invour of its 
correctness. 

The most helpful point here is a tletermination of the posititm of the 
endorgan witli regard to the sarcolemma. It seems to be generally accepted, 
tliough i aw not a>\are that it has lieen experimentally proved, that mot<ir en<J“ 
itrgaiiH are hy)H>lenimal and sensory epilemmal. Since it is known that both 
epilcmiual and hypolemmal end-organs exist, one would certainly expect tlic 
former to l>e sensory and tlie latter motor. There seems to be every reason 
wiiy a motor nerve should be in close and intimate contact with the substance 
of the n)US(de fibre, while a sensory nerve, if it required to l>e informed of 
nothing but the degree of contraction of the muscle fibre, might well be] enicient 
if merely in clc>se contact with the surface of the muscle fibre. It must be ud- 
however, that this line of reasoning is not sufticiently trustworthy t<> 
give any <^rtainty. It will remain impossible without experimental proof to 
say, with eetiainty, whether any given nerve-en<ling is sensory or motor, until 
it lias been established without doubt that motor nerve-endings are always 
hypolemmal and sensory nerve-endings always epilemmal. It is therefore neces- 
sary, before we <^an form any opinion a« to whether those endings are sensory 
or moUir, to decide whether they are epilemmal or hypolemmal. 

In the first one described (PI. xxxix., fig. 10) we have seen that it is un- 
doubtedly hypolemmal. As regards the other three (PL xxxix., fig, 11; xL, figs. 
12, 13) we have seen tiiat all have periteminal network in very close relation 
to some part of the ending. Now', whetiter the peritenninal network be artefact 
or not, there is no doubt that it lies in the sarcoplasm. There is also no doubt 
that it is in the closest connection with the ending. The presence of peri- 
t(*nninal netw^ork may, therefore, be taken as showing that the ending having it 
is hypolemmal. 

We, therefore, come to the provisional conclusion that these endings are of 
a motor natiiro. 

Having settleil that they are probably motor, we have to decide a further 
question: — Arfi they fil)res of the same morphological and physiological series as 
the coarse fibres described first, or do they belong to the accessory (sympathetic ) 
innervation demonstrated, experimentally, to exist in mammals by Poeke (IDlb, 
1911, 1012, 1913, 1917) and Agduhr (ifilQ, 1920)? 

Here again we are faced with a question which we cannot settle, for certain, 
without experiments. It may be that these ftb|;es do belong to this iwrcessory in- 
nervation, but it is quite impossible to get any more purely liislological evidence 
hearing in favour of this conclusion in the frog (and the same applies to rep- 
tiles and birds) because of the known existence of non-medullate. very fine, 
brandies of ordinary medulla to coarse motor fibres (Bremer, 1882, 1883; Hetzius, 
1892; Cecclierdli, 1904). It is at least equally as probable that the fibres we 
arc diseus.sing belong to this series of branches of ordinary motor fibres, as 
that they belong to the acoeasory series known to exist in the mammal. In 
favour of the latter conclusion is the fact, that I have, occasionally noticed 
fibres and endings which appeared to 1 h' more or less intermediate between the 
coarse type and the fine type, Prodsionally, then, these fine fibres must be re- 
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garded as motor, and aa perhaps being branches of the ordinary motor flbree^ 
while remembering that they may possibly belong to the sympathetic supply. 

The Motor Nerve-endings in the Pectoral Fin of Squaliis acaiithias. 

¥ 

Previous work. — ^^Very little work has been done on nerve-endings in fish. 
Of the papers which 1 have been able to diwsover, the moffit important is perhaps 
that of Rctzius (1892), who has described the motor nerve-endings of Raja 
elavata and Acanthdas vulgaris (Squalus acanthias)y using the methylene-blue 
method. In both he found that the motor fibres were very coarse. In R* elavata 
the nerve fibres gave off branches which formed a brush-like ending of varying 
complexity on the muscle fibre, and these endings usually had a more or less 
definite and restricted locus, somewhat like that of a mammalian ending, but 
some were more elongate and straggling like those in the frog. The fibres 
forming the ending usually had terminal discs at their ends, but in some cases 
the endings of the fibres were in the form of bands. Acanthias vulgaris was 
similar to this, but the endings were simpler, i.e., the branching was less com- 
plicated. 

Poloumordwinoff (1899) described sensory endings, which, he says, consist 
of a great number of fine varicose fibrils lying on the sarcolemma (epilemmal). 
Each fibril ended in a little swelling. He described the sheath of Henlc as 
enveloping the ending and, beyond it, joining the sarcolemma. He agrees that 
the endings have a definite locus, not being spread about the muscle fibre like 
thost* of a frog. 

Cavali6 (1902), using Torpedo mamwrata, gave a method for distinguishing 
between motor and sensory fibres. According to him, in a sensory ending, the 
striatious of the muscle arc visible beneath the ending itself, while in a motor 
ending, they are not. Unless I have never seen a sensory ending in Squalus 
(w'hich is quite possible), this criterion is not effective in Bieischowsky pre- 
parations. Since the material is in section, one is not looking at the sui^ace 
of the muscle fibre, but at a section of it, and the slightest change of focus will 
show stnations. On the other hand, I have frequently found it difficult or im- 
possible to see striation at all, either beneath the ending or anywhere else. In 
the figures, 1 have usually omitted the striations over the greater part of the 
figure for the sake of clearness, while including it over a small area for the 
sake of comparison of its size with that of the ending. 

As regards the form of the motor ending, Cavali4 is in agreement with 
Hetzius and Poloumordwinoff. He describes the fibre as losing its myelin, and 
then making a "pspudo-plate” rich in nuclei, having formed five, six, seven or 
more branches. The fibrils end in little swellings which be describes as having 
frilled extremities, suggesting that perhaps he just missed seeing the periterminal 
network. He caDed this type of ending ^'Terminaison en ombelle.'^ 

There is also a paper by Belousov (1909), in Russian. It concerns Teleosts. 

Comparison o>f the Endings of Squalus with those in the Frog, 

With the description quoted above, I find myself in agreement in most re- 
spects, except that the endings I have observed seem generally to have a smaller 
number' of terminal branches than those of the earlier authors. This may very 
possibly be due to the fact that my preparations are in section, and so one 
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doeB not always get a whole ending on one Beotion* One ending I have seen 
extended over at least three sections. 

The main distinction between the endings I have found in the pectoral fin 
muscleH of SqualuA and those above described in the frog is that the endings 
in the case of the fish are confined to a very much smaller area of the muscle 
fibre than is the case with the frog. In the frog, as we have seen, the endings 
do not lie in smal] and definitely outlined end-plates, as they do in the mammal, 
in a heap of mmmulated sarcoplasm, but are scattered over the muscle fibre 
as a series of flbixs having very small terminal loops, etc., with only a very 
small sarcoplasm accumulation, or perhaps none. In the fish, on the other hand, 
the form of the ending is very much more like that in u mammal. The end 
ramification is restricted to a small area, and, if the impossibility of seeing 
striations is any criterion, there is a fairly large accumulation of sarcoplasm. 
But this point must remain uncertain as the sarcoplasm aciuimulation is nothing 
like as clear as it is in the mammal. There is, however, a definite restricted 
cud-plate, absent in the frog, but present in the mammal. 

Another distinction from the endings I have studied in the frog is the 
much coarser character of the end-loops and end-nets, and of the terminal fibres. 
A comparison of the figures will sliow this. 

The form of these nerve-endingH will be best under8to*)d by a description 
of a particular ease, e.g., PI. xl, fig. 14. — ^The nerve fibre, as it approachas the 
muscle, is very coarse and its neurofibrillar structure i« clearly visible. It ia 
contained in a colourless sheath (X), which is only visible in its outline. The 
nature of this sheath is very difficult to determine, as remarked in the dis- 
cussion of the merits of this technique. At the point marked (Y) the fibre be- 
<*ome8 more eompaet, the stain is jet-black, and it is impossible to see the neuro- 
fibrils. Here the fibre branches into two and each fibre branches again, and 
then these branches give off several fine side branches. The main branches also 
divide again several times. 

At the ends of the fine side branches arc a number of examples of the 
actual method of termination of these fibres. These terminations are difficult 
to describe in words, and a reference to the figures is the best description. The 
general plan is that of the loop, but the form varies from the simple, uncom- 
plicated loop (PL xL, fig. 14 at Z) to the complicated networks seen on PL 
xliL, fig. 18. The form is often bizarre in the extreme. The various forms will 
be best understood by references to figures 14 to 23 (PL xL-xliii.). These end* 
pIaU*8 are not necessarily at the terminations of fibres, as is shown in figures 16 
(PL xli.) and 20 (PI. xliii.), both of which rtns from short branches of fibres 
which appear to continue on elsewhere. 

The Periterminal Structii>nff» 

The most interesting outcome of the investigation of them* endings has 
been the discovery of a complicated structure or series of stnictures, more or 
less corresponding to the periterminal network of Boeke. 

Plate xli., fig. 16 shows a nerve-ending (unfortunately not complete) in 
which there are several terminal loops or nets, and in whivh there is a very 
prominent network, apparently consisting of fine fibrils, sunoimding the ter- 
minal nervous loops, especially in tlie area designated (X). This network ha» 
mmbe& at much larger and coarser dimensions than those, ’described above, in 
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the frog* I have not been able to detect any particular relation between this 
network and the striationH of the muscle fibres, although it seemed to me that 
the network and the striation were in continuity. This was clearer on PI* xli., 
fig. 15 at (X). It is, however, very doubtful* 

As regards the relation between this network and the end-loops, there ap- 
pears to be a definite and perhaps important divergence from the condition 
described by Boeke, Agdulir, and others for the periterminal network in the 
mammal. In the mammal, according to these workers, the meshes of the net- 
work start from the end-loops and nets of the nerve. In the fish, on the other 
hand, 1 seem generally to find that the end-loop lies within the meshes, merely 
.surroundeii by them, as shown on PL xli., fig. 16. Sometimes, on the other 
hand, as at the point (Y) on PI. xlL, fig. 15, a fine branch of the nerve seems 
to be actually continued into the mesh of the network, so that in this case, 
and in a few others where it shows leas clearly, the network and the nerve itself 
seem to be quite continuous with one another. 

This structure has been described above as a network. In .some cases the 
appearance is really more that of a collection of vesicles, of a spherical shape, 
which, being in section, look like a network. This is especially so at the two 
points A and B (PL xli., fig. 15). I have l)een quite unable to decide which 
it really is. 

The appearance of a sphere is somewhat heightened by such appearances 
as that at Z (PL xli., fig. 15), where a fibre seems to break up into a brush of 
fibrils which run out over the sphere. 

There is another type of ‘‘network,” shown in figures 17 and 18 (PL xliL). 
In figure 17 (PL xlii.) there is to be seen around the endings, especially around 
certain very flbrib which seem merely to fade away into invisibility, with- 
out. loops or nets, a network of much smaller mesh than that last described in 
figures 15 and 16 (PL xli.), but much more resembling that described in figures 
10, 11 and 13 (PL xxxix. and xL), of the finer type of ending in the frog. 
In this case, the appearance of an accumulation of little spheres is still greater* 
than in figures 16 and 16 (PL xli,). Once again, however, it is quite im- 
possible to be sure which is the true interpretation. Somewhat against the 

theory of spheres is the appearance in figure 15 at (C), where three strands of 
network seem to pass ofi into the sarcoplasm, without completion of the mesli, 

one aide remaining open. It will be remembered that the network in the frog 

(PL xxxix»; xl., figs. 12, 13) also suggests an accumulation of spheres. 

There is another appearance frequently seen, as in figures 16 (Y), 17 (X), 
18 (X), 19 (X), 22 (everywhere). Here, in the absence of any periterminal 
network or other similar structure, the end-loop or net appears to be contained 
in a little sac, which seems to arise at the base of the individual end-loop or 
net and completely to enclose it This sac is very like a single mesh of the 
coarse tjrpe of periterminal network. It will be remembered that the end-loop 
is usually encloaefi within a mesh of this network, just as the end-loop is en- 
closed in the sae-lyce structure under discussion. This suggests that the latter 
is perhaps the same thing as that mesh of the coarse typo of periterminal net- 
work which encloses the end-loop^ but that the remainder of the network is 
either undeveloped or unstained. This is a point on which light would be thrown 
by the discovery of conditions intermediate between the two. I have not seen 
any very satitfaetory intermediate condition, but figures 19 and 20 seem to 
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show soniptliiiig of the kind* In figure 19 at (X) are seen Hiuall aggregations 
of several loops resembling the meshes of the coarse type of periterxnmal net- 
work, but not involving a sulficient number of loops to warrant their inclusion 
under that title* Individual loops of this character encluse the end-organs just 
like the sac structures described above (figures IG, 17, 18, 19, 22), and these 
loops are associated with two or three others forming a small aggregation. At 
(Y) there arc a number of thes<> loot>s or meshes in a r()\v along one side of a 
fibre. In figure 20 at (X) somewhat similar conditions are to be seen. Whether 
one is justified in regarding these structures as intermediate between the coarse 
type of peritenninal network and the sac-like stmcturc Ls hard to say, but it 
certainly looks very like it. 

There reumins to be mentioned what appears to be sometliing ((uite new in 
this or any other nerve-ending known to me. I have not seen ajiything like it 
mentioned in the literature; and 1 have only seen it in preparations in the two 
endings to be described. 

This structure is to be seen in figures 20, 21 and 23. Beneath some of the 
end -loops of figure 20 (at Y) and of figure 23 (at X) arc to be seen distinct 
reddish masses with w^ell defined edges, and over this mi^ss can be distinguished 
very fine fibrils running olt from the end-loops, and, further, ^he surface, of this 
peculiar body can be seen to be reticulate. 

In figure 21 the terminal part of the branch (Z) of figure 20 is shown 
under a higher power. At the point (X) are two end-loops close together, and 
beneath the two of them is an oblong oval dark body. This body has well de- 
fined edges. Radiating out from the end-loops are a number of fine fibrils, 
and these fibrils run over the surface of this peculiar body. At the point (Y) 
there is a loop, and l)eneath it a similar body to that at (X). In this case a 
distinct reticulum can be seen on the surface of this peculiar body and the 
reticulum seems to be connected with, and to centre round, the end-loop of the 
nerve. Similarly, at (Z) there is a small side branch which se<uns to end in 
two or thrt^c small branches, but without loops, and beneath these branchlets is 
another example of this same body, and hero again there is very delicate net- 
work over its surface, arising from the brandilets of the nerve. 

The general characteristics of this structure are that it is found apparently 
beneath the terminal loops or other terminal organs, that it usually has a fairly 
definite outline, that it appears generally to liave a reticulate suid’acc, and that 
thip reticulum seems to be in defeite relation to the end-organ. Its form varies 
fairly considerably and sometimes it lacks the definite outline seen in figure 21. 
In %ur6 23 it can be seen at (X). The outlines in this ligun‘ are not so sharp 
as in figure 20 or 21. 

Beyond describing the general position and appearance these structures, 
nobbing can be said beyond pointing out that ttey somewluit resemble small 
nuclei, having a somewhat similar colour an<l gi'anulate-va/umlate texture. If 
they prove to be nuclei they are certainly a distinct kind from the ordinary 
nuclei of the ending, being very much smaller, and their close asst^iation with 
the end-organs would strongly suggest some special function connected with the 
transmission of the stimulus. Somewhat against the hypothesis that they are 
aimlei is the appearance seen in 20 at (Z’), where the organ extends as a long, 
more or less oblong mass, along the greater port of the fibril. This would not 
he a usual shape for a nueleuB. 
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If tliese orgaoB arc not nuclei, it in impoRsible to BUggcat wUat they may 
be, beyond tlie obvious conclusion that they are either of nervous or muacular 
origin, — unless, indeed, they have a quite different origin! 

If they are not nuclei, even, perhaps, if they are, one is reminded of the 
hypothetical substance of Langley and others. Before, however, any trust- 
worthy conclusions can be drawn, a great deal of further investigation will be 
nei^essary. 


Discussion of these periteTtmnal stfuetuTcs^ 

The periteminal network was first seen by Boeke (1910, 1911, 1912, 

1913, 1910-17), and it is, therefore, generally associated with his name. His 

descriptibiiH iiave been confirmed by Ehriachcr, Stefannelli, and Agduhr (1919, 

1920). 

According to Boeke, wlto has observed it especially in mammals, but i^o 
in reptiles, the peritermiual network appears as a very fine network, extending 
from the end-rings and end-nets out into the sarcoplasm. It is always leas 
strongly coloured than the nerve ending itself, and the transition from one to 

the other is sometimea sudden, sometimes gradual. This also 1 can confirm m 
regards iSqualus (if the structure I see is identical with the network described 
by him) for, while in the great number of cases it is easy to say where true 
nerve tissue ends and pcriterminal network begins, it is frequently not so easy, 
and sometimes 1 have been in doiibt as to whether to draw some object as the 
one or the other. In figure 16 (PL xH.) (Y), further, tlie flbrU indicated seems 
to turn downwards, and its prolongation becomes one of the strands of the net- 
work. 

Boeke's descriptions and figures clearly indicate a structure having an 
obvious net formation, witli polygonal meshes. As stated above, however, the 
appearance in my preparations is somewhat like that of a number of spheres 
or droplets pressed together, while also resembling a network. Of course, drop- 
lets or spheres under pressure would assume the appearance of a network, and 
would be more like a network the closer together they were pressed. It remains, 
therefore, impossible to say, at least as regards my preparations, which of these 
two is nearer to the truth. 

Bodke finds the network above all in relation to the end nets and loops, 
but also in relation to the fibrils along tlveir course as they approach their end- 
ing. This statement is quite in accord with my experience os regards the coarse 
type in Squdim, but 1 am not able to confirm it as regards the fine type of end- 
ing in the frog. This fact, however, carries no weight in view of the small 
number of specimens of tliis type that T have observed. As regards the fine 
type of network in tlu*, fish, I seem to find the network associated rather with 
W fibrils, which fade into invisibility, than with the clear end-loops, etc. 

An important point of difference between my observations and those of 
Boeke, as regards at least the coarse type of network in Squalus, is that, while 
be finds a definite conneetitm between the strands of the network and the flbrib 
of the nerve endings I find that the end-loops seem rather to be enclosed within 
the meshes than aetuall}^ joined to them. 

The questitm as to whether the networks observed by me in the fish and 
frog are idOntieid with those observed by Boeke is dilneult to settle for certain. 
As regards the frog, however, the resemblance seems snfBciently close to justify 
a conclusion that they are the same thing, while, as regards kqualus, there arc 
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points of difference which cau»e one to hesitate before arriving at the same con- 
clusion. Neverthelefis, when one remembers the striking general resemblances 
between them^ together with the fact that absolute identity is hardly to be ex- 
pected in such very different animals as ffsh and mammals, or even fish and 
reptiles, one seems justified in coming to the same conclusion here too. 

The other terminal structure observed in my preparations has already been 
discussed. 

In all discussions of the structures seen after the Bielsehowsky treatment 
there is one important point to remember, the considerable probability of the 
creation of artefacts. But even if these structures are to some extent artefacts, 
and although one be forced to admit that the network is not such in life, still 
the conclusion cannot be avoided, that there is something present in this position 
which is absent in other parts of the muscle fibre, and that this something is 
intimately associated with the nerve-ending. 

This is not the place for a discussion of the possible physiological signi- 
ficance or embryonic origin of tbe periterminol network. This has already been 
discussed by Boeke (see esp. 1911, 1916-17). There are, however, two points 
brought forward by Boeke which throw some light on the latter problem and 
which may be mentioned. In the first place, lie finds, in preparations of de- 
generating endings, that the periterrainal networks degenerate with the degenera- 
tion of the ending and then regenerate when the nerve-endings regenerate. In 
the second place, when the network is regenerating, it develops first in *connec- 
tion with the nerve-loops, etc., and then spreads out from here through the 
sarcoplasm. Apparently, then, the network is dependent on the neiwe-ending 
for its continued existence, and develops, at least in regeneration, in close re- 
lation with the nerve-ending. Beyond these facts, it is impossible as yet to go. 

In conclusion, I have to thank Professor E. S, Goodrich, F.R.S., for sug- 
gesting this work to me, and for much helpful advice and criticism while it 
was in progress* I have also to thank Mr. H. M. Garleton, of Oxford, Professor 
Da Fano, of Kings College, London, but abovo all Professor J. Boeke, of 
Utrecht During three weeks when I was working in his laboratory at Utrecht, 
Professor Boeke showed the greatest kindness, allowing me all the fotnlities in 
his power, and was most helpful In every way, 

Bummart. 

(1) . The ordinary motor nerve-endings of the limb muscles of the frog 
axe desoribed. 

(2) . Another and veiy much finer typo oif nerve-ending of the limb muscles 
of tbe frog is described. This may possibly be the accessory (sympathetic) in- 
nervation. The poriterminal netwozk in connection with these nerve-endings is 
described, thus showing the existence of this structure in the frog. 

(3) . The nerve-endings of the pectoral fin of SquaUts acatUhdas are des- 
cribed, with two t3^es of periterminal network and another hitherto undescribed 
structure. Tbe lottw is a small mass of some substance found in two^ cases be- 
neath the terminal loops, etc. The terminal loops appear to give off very fine 
branches which run over this structure forming .a network. 

(4) . Tbe nature of these periterminal structures is discussecl. 

(6)* Toothing resemUing a sympathetic innervation was found in the 

fish* 
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EXPLANATION OF PLATES XXXVIL XLTlf. 

Plat« xxxvii. 

Motor nerve-ending in limb muscle of frog. Coarse type. L (x 500) j 2. 
(x400);3. (x 500). 

Plate xxxviii. 

4. Motor nerve-ending in limb muscle of frog. Coarse type, (x 500). 

5-7. Termination of nerve fibre. Coarse type of raot(»r nerve-ending in 
liinb muscle of frog, (x 2,300). 

8-0. Termination of small bnmch nei*ve fibre. Coarse type of motor nerve- 
ending in limb muscle of frog, (x 2,300). 


Plato xxxix. 



Motor nerve-ending in limb muscle of frog. Fine tvpe. 10. (x 1,400) ; 11. 
2,300). 

Plate xl. 

12, 13. Motor nerve-ending in limb muscle of frog. Fine type. 

14. Motor nerve-ending in mnstdes of pectoral fin of Squahii^ acanthiaji. 


Plate xli. 

15, 16. Motor nerve-ending in muscles of pectoral fin of Sfninlus acanthiaa, 
15. (x 1,500). 

Plate xlii. 

17-19, Motor nerve-ending in irmscles of pectoral fin of Squalm acanthias, 
17. (X 1,300); 19. (x 1,300), 

Plate xliii, 

20-23. Motor nerve-ending in muscles of pectoral fln of SqtMlus acanihias, 
20. (x 1,450) ; 21, higher power figure of part of Fig. 20. (x 2,300) ; 22. 
(x 1,300); 23, (x 1,300). 



STUDIES JN PLANT PIGMENTS. 


Pakt II.— The Red Phiment ikijucei) by Ixsrxn: IxaruY ik Eucalypti's 

STKicrrA. 

By James M. Petrie^ D.Sc., E.I.C., Linneun Macleay Fellow of tlie Society iu 

Biochemistry. , 

(From the PhynwlogiccU Laboratory of the Unim^ntity of Sydney.) 

-i 

(Plate xliv.) 

[Read 27th August, 1024.] 

It is a generally accepted view that among the many brilliant colours <»t‘ 
the plant-world there are recognised, chemically, a very few fundamental struc- 
tures on which the pigments are built up. In the three groups of anthocyanin 
pigments the compounds forming their chemical basis are predominantly re<l 
in colour, and one is naturally led to associate all bright red colours of flowers 
with the anthocyanin group. 

Yet are there to be found at times examples of fine red pigments not as- 
sociated with flowers at all, nor belonging to the anthocyanins. Such an ex- 
ample was found on the Blue Mountains, near Mt Victoria, where EucciyptuH 
sm'ota grows in dense societies in the E^icalyptm mgenioidea forest of the 
sandstone plateau. The small trees of Euealyptutt utricta varied the uniform 
green of their foliage by large areas of red coloured leaves. The red coloration 
presented quite a different appearance from the purple red of the young foliage 
of the Eucalyptus in general, and was accompanied by extensive fasciation. 

A closer examination revealed the fact that these phenomena were due to 
an injury caused by some insect, whose wide-spread depredations had resulted in 
the modifleation of the form of both leaf and twig. In many places the leaves 
were consumed and the malformation of twigs gave evidence that the edls of 
the growing tips had been attacked in the meristematio condition. Fusion of 
parts and also prolific branching of the twigs were observed; all the fasciated 
organs were coloured bright red; the whole indicated a general interferenee in 
the metabolism, and a profound disturbance of the normal growth of the plant. 

The insect causing this malformation has been identified by Mr. W. B. 
Gurney, Government Entomologist, as a new species of microscopic mite, and 
a note describing it is appended to this paper. The author is greatly indebted 
to Mr. Gurney for this valuable addition, and for the photograph of the afh^ 
foliage (VUiB xlivO- 

This paper contains (1) an account of the isolation of the pigUMnt from 
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the T^d faBciated leaves^ and the ehemieal examination of its properties, (2) a 
description of some recorded cases of similar phenomena, and (3) a discussion 
of the physiology and biochemistry of the meclianism of red pigment formation. 


Expebimbktal. 

The material, consisting of greatly faaeiated masses of red leaves, stalks, 
and short red twigs, weighed 1,300 grams in the air-dried state. This was 
macerated in alcohol for some weeks, after which it was drained and pressed, 
and tlie operations repeated a number of times. The extract consisted of about 
7 litres of a very dark red-coloured fluid, which was concentrateil under dimin- 
ished pressure to 1 litre, and allowed to stand for some time to settle. In this 
way were obtained; — 

A. A deep red fluid. 

B. A light coloured dejmsit, which settled quickly, on cooling, as a semi- 
crystalline mass. 

C. A brick-red deposit of phlobaphene, after standing for some days. 

I 

Examination of the red liquid A. 

(1) . A portion of the alcoholic solution was precipitated by the addition 
of 4 volumes of ether. The blight yellow ethereal solution was distilled and 
the residue carefully examined for flavones which may have been present in the 
non-glucosidal state. No flavones were obtained, but the yellow substance, when 
redifisolved and purified with oharooal, was obtained in white crystals. These 
exhibited the properties and reactions of gallic acid, which was therefore jiro- 
bably present in the tissues of the injured plant. 

(2) . The whole of the red solution was treated with lead acetate, which 
deposited a yellowish-brown solid, but left the flltrafe still red in colour (7). 
This red filtrate was not precipitated by the subsequent addition of basic lead 
aic^tate« 

The brown precipitate, after removing the lead, waa submitted to hydrolysis, 
by boiling for a few hours each day with sulphuric acid until no further deposit 
formed on standing. This was complete on the fifth day, and the fluid was still 
of a deep red colour (8). 

Since anthocyaains are rendered insoluble under these conditions the deposits 
were n^xt examined. 

These deposits, after separation from the red fluid, weighed 46 grams, and 
appeared to consist of two different substaneeft— -a heavy flaky deposit of an 
Indian-red colour (3), weighing 33 grams, and a fine amorphous yellowish powder 
(4), weighing 13 grams. The separation of these was readily accomplished by 
washing with water and decanting the light yellow powder. 


BwwniniK(ion of the indhn^red deposit obtained pp hj^drolf/einp the red fluid', 

(3). Just 50% of this substance was soluble in alcohol, the insoluble por- 
tion being reserved f5)* 

The con^trated deoholie solution was very bright red in colour; on stand- 
ing a flew days a lig^ht grey substance separated, which possessed properties 
similar to deposit B obtained at beginning. The red fluid was poured into 
a Yolame of either, from which there soon separated a bulky precipitate 
rf a cdour. T!im aobstance was repeatedly purified and dried : 
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after which its properties were studied in detail. The ethereal Euida were re- 
served (6). 

Propertie» of the red pigment 

The substance was in the form of dark red flakes, and even after slow 
evaporation was entirely devoid of crystalline form. When waamaed with water, 
or dilute hydroehlorio acid, the substance was quite insoluble, but dissolved rapid- 
ly and completely in water with a drop of ammonia, forming a red liquid. It 
was also soluble in alcohol to a red solution. When poured into a large volume 
of water this alcoholic solution was not precipitated, but on the addition of a 
drop of acid instant precipitation occurred, as a huff coloured flocculent deposit, 
and the fluid lost its red colour. 

When the solution in alcohol was made extremely dilute so that the colour 
was the faintest yellow, and to this a drop of ammonia or potash was added, 
a deep red colour instantly appeared, whereas sodium carbonate precipitated the 
red pigment. 

When shaken with amyl alcohol, the colour was distributed evenly between 
the aqueous solution and the alcohol. 

Ferric alum gave a bluish-black colour and precipitate. 

The pigment was precipitated by lead acetate, bromine, formaldehyde and 
hydrochloric acid, and potassium bichromate. 

The red pigment was decomposed by fusion with potassium hydroxide at 
200® C, The products of decomposition were isolated and identified as phloro- 
gluoinol, protocateehuic acid, and gallic add. 

Examination of the amorphous yeUcm deposit 

(4) , This very fine yellowish-brown powder, formed during hydrolysis, was 
quite insoluble in water, alcohol, ether, or dilute acids. It was soluble, however, 
in water containing a few drops of ammonia, and formed a greenish-yellow fluid 
from which a heavy sulphur-yellow precipitate gradually separated. This yeHow 
substance was carefully washed, dried, and examined:* — 

When shaken up with dilute hydrochloric acid, ferric alum produced in it, 
after 5 minutes, a navy-blue coloration and then a blue-blaok precipitate. 

Concentrated sulphuric acid dissolved it to a bright yellow solution. 

Concentrated nitric acid formed a very brilliant red liquid. 

Glacial acetic acid did not dissolve the substanoe, but removed the yellow 
colour, and deposited a light grey precipitate. 

Potassium hydroxide gave a bright yellow solution. The yellow powder 
heated to 200^ C« darkened, but did not melt below 250^. 

Some of these reactions reeall the properties of Mr. H. G. SxnitE’s aroma- 
dendron, obtained from euofil 3 rptus exudations (Proo. Boy. 8oc. N.S.W., xzs;.i 
1896) : the colours obtained above with the strong acids and alkali are the same, 
but ^1 the o£her properties are different. 

Extmina^ion of the insoluble portion of the Utdum-red deposit 

(5) . This substanoe was an amorphous dark red powder, iosoluble in water, 
dilute acids, alo<diol, and the ordinary organio advents. It was, however, rapidly 
aeted on by water containing a few drops of antmonia, in wfaii^ it partially dis- 
solved, but the fluid soon became milky and a light ydlowxsh-freeti preeipitale 
settled. When this eolotxred substanoe was wanned wHh faydrodxloxie a^ it was 
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changed to a white inaoluble compound. In concentrated sulphuric acid, it formed 
a yellow solution and, when this was poured into water, the white compound 
was again obtained. The latter was rapidly dissolved by alkalies to a deep 
yellow solution. When suspended in dilute acid and treated with ferric alum, 
it yielded a blue-black solution and precipitate. The yellowish-green powder 
was fused with alkali at 200** C. and its decomposition products separated. 
Phloroglucinol was identified, and also catechol, protocatechuic acid, and gallic 
acid. 

Examination of the ethereal extracts, 

(6) . The ether from the precipitation of the red pigment (3) was com- 
bined with that obtained by shaking out the red fluid (2). The ether was re- 
moved by distillation and the residue was tested for fiavones. 

Although the ethereal solution was bright yellow in colour, the residue 
was red and granular. The greater portion of this residue dissolved in cold 
water to a red solution, and left a small amount of a yellowish -brown flaky 
substance. Both portions, when treated with ferric alum, gave a blue-black 
colour, and the flaky substance, after purifying, produced long white crystals 
with a melting-point of 220® C. This was subsequently proved by its reactions 
to be gallic acid. No fiavones were present. 

ExaminctHon of the residual r&d fhUds, 

(7) . The red filtrate from the lead acetate predpitation, — This solution 
possessed the same bnlliant red colour as the original. When boiled it de- 
posited a brown precipitate. After removing the lead with sulphuric acid, tlie 
superfluid was colourless, and the latter when further heated with hydrochloric 
acid still remained colourless. The belief was thus confirmed, that the colour- 
less solution did not contain the pseudo base of an anthocyanin, since under 
these conditions the original colour of the solution would have been restored. 

(8) . The red solution after hydrolysis, — When the insoluble deposits were 
removed from the acid fluid after hydrolysis the remaining liquid was still red 
in colour. This red solution difEered from the previous one (7) in that pro- 
longed bailing caused no precipitation or change in colour. The red pigment, 
however, was completely precipitated by formaldehyde, and hydrochloric acid, 
and after some hours tlie colour of the fluid was but a pale brown. Complete 
precipitation and disappearance of the red colour was brought about also by 
potassium bichromate, and by bromine. Ferric alum produced a bluc-black 
coloration and precipitate, which in certain concentrations exhibited a purple 
tinge. 

The white deposit B. 

This substance presented some remarkable characters, 'and was reserved for 
a later investigation. It appeared to be a very inert compound, and burned on 
platinum foil with a strong odour of burning rubber. It was a derivative of 
eaoutehoue. 

The phlobephene deposit C. 

The red eoctraet, which was obtained in the beginning by steeping the red 
plant material in alcohol, when allowed to stand for some days, deposited in- 
soluble phlobaphenes or anhydrides of the tannins. These were found to possess 
all the gmieral properties of the’ catechol tannin anhydrides. 
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Tannui Efttunatiotui. 

The British oilficial method with ehromated hide-powder was used in the 
detennination of the amount of tannin in the powdered leaves. 

Equal weights of normal green leaves and of red fasciated leaves of 
EucalyptuH striota, air-dried and treated under exactly similar conditions, yielded 
the following results: — 

Green leaves 18.8 % tannin* 

Red „ 24.5 „ 

Ekoohds ox the Reddening of Plants after Injury, 

Parkin (1903), who studied the red pigments in a large number 
of different plants, has classified those occurring in leaves in the following four 
groups : — 

(1) . The transitory red of young foliage leaves. 

(2) . The autumnal tints. 

(3) , The permanent red of mature leaves. 

(4) . The accidental colouring due to exceptional conditions. 

In the last group we find the red pigments that are developed by such con- 
ditions as excessive insolation in high mountain regions, lightning, raised tem- 
peratures, and again always as a result of injury. 

Mer (1877) was one of the earliest observers of the formation, in plants, of 
pigment resulting from the injury caused by animal and vegetable parasites. 
He also made the important statement that oxygen was necessary for the pro- 
duction of red pigment 

An important study of the stimulation of cells was made by Hauptflcisch 
(1892), when he observed that the movement of protoplasm was greatly ac- 
celerated by injury to the adjoining cells, and in some plants, where no motion 
was obsirved under ordinary conditions, marked streaming of the protoplasm 
occurred. 

In the red disease of vines, Zacharewice (1905) observed that the leaves 
turned red when attacked by the red spider, Tetranyehm telariua. 

Parkin (1905) described a brilliant red pigment which could be produced 
on a species of JacohirUa by injuring the plant; and oxygen was found to be 
essential to its formation, 

Miranda (1906) studied the ravages of a caterpillar on the leaves of Gale- 
opsis, and the resulting formation of red pigment. The production of antbo- 
cyanin in this ease was tliought to be due to the formation of excess of tannin 
and glucose in the presence of oxidases. 

It was shown by Gautier (1906) that wounds in the vine produced antho- 
cyanin, and imitated the autumnal colouring in the loaves. He stated that the 
pigments were produced from coloured phenolic acids of the nature of tannins. 

Mirande (1907) examined larval shelters built on sixty different plants. 
The conclusions that he drew were that the conditions necessary for the for- 
mation of red pigment are, firstly, the local intemiption of the free current 
which brings about the accumulation of certain compounds in the tissues, such 
as phloroglueinol, tannin, glucose, etc. ; aUd ^he presence of an oxidase enzyme. 
When one of these factors is wanting, no red pigment is formed. 

From a great many observations of the flora of Japan, Miyoshi (1909) has 
recorded the formation of red pigment as a result of mjttxy* He staAsdv 
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the colour first appears in the parts bitten by inseots or in other ways injured, 
and from this position the pigment spreads till the whole of the leaf surfaces 
are coloured red. 

In Pfeffer's ^Thysiolopy of Plants” (p, 496) it is stated that the red and 
blue anthocyanin pigments of cell-sap seem to be tannins or compounds allied 
to phenols. These old authors believed in the origin of anthocyanms from 
tannins. More recently this view has appeared again; for we have Politis (1911, 
1923) who, from his microchcmieal investigations, concludes that anthocyanins 
are produced by special bodies, called cyanoplasts, which contain tannin; and 
Chodat (1912) who conducted certain experiments which suggested to him also 
their origin in the tannins. 

The Role of the Oxidiaing Enzyvf^s.—Om notes that most of these in- 
vestigators, whose work has been referred to above, have recognist'd the essential 
role of oxygen in the formation of leal-pigment. The special study of this fac- 
tor in plant-diseases has been carried out in the U.S. Bureau of Plant In- 
dustry. The mosaic disease of tobacco waa explained by Woods (1902) on the 
basis of disturbance in the oxidase mechanism; there was invariably a greater 
(juantity of oxidase in the pigmented than in the normal leaves. 

In “leaf curl” of the potato, Sorauer found that the colour changes ac- 
companying the disease were due to disturbance in the enzymatic equilibrium, 
and observed great intensity of the peroxidase reaction. 

Bunzel (1913), studying the “curly top” of sugar-beets, found in the in- 
jured leaves an oxidase content two or throe times as great as in nonnal plants. 

It may be stated that, in general, most abnormal plants which have been 
examined, suffering from injury of any kind or whose growth has been stunted 
by adverse conditions, show this great increase in oxidase activity. 

Ike Physiological Mechanism op Rbd Pigment Formation in Injured 

Plants. 

BiopkyaiciA . — It is well recognised that plants in their own way, a» well 
as animals, can respond to various injuries received, by increasing their vital 
at^tivities. They react in a definite manner towards regaining their normal con- 
dition. We have instances of this in the formation of eallu.s and cork after 
injury, and the irritation caused by parasites is often attended by abnormal 
growth. One gathers with interest, from recently recorded experimental work, 
that the plant, in rallying from the shock of injury, exhibits symptoms resem- 
bling those of injured animal tissues, such as increased respiration, rise of tem- 
perature, and local reddening. The stimulation of plant or animal tissues is 
followed by an accelerated respiration, and particularly after the stimulus of 
wounding. 

Richards (1897) made the aaaumption that the extra work performed under 
tlie stimulufi would neoeasitate a riae in temperature of the parts affected, and 
in his experimental work used a very efficient thermo-electric element and mirror 
galvanometer. By this means he measured the potential difference of temper- 
ature between injured and uninjured plants and obtained differences of three to 
four d^rees oentigrade. This rise of temperature after injury of the plant, 
and corraspondiiig to the fever following the wounding of animal tissues, is tlie 
extra work dim to the exertion of the vital foroea of the organism in its at- 
tempt to recover; the vitality of the plant beixig, of course, on a much lower 
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level. The mteneliy o£ respiration is thus found to be the best measure of the 
increased activity of the injured plant. 

Biochemeal , — In normal respiration, or gaseous exchange in the plant tissue, 
the carbon dioxide evolved is of complex origin. Between the processes of 
absorption of oxygen and evolution of carbon dioxide^ there is a close relationship 
under normal conditions^ in which enzymes are known to take a large part. 
Much experimental work in this field has been carried out in the Cambridge 
School of Botany^ and also by the French investigators. Their results have 
established the facts that the stimulus of respiration after injury produces rise 
of temperature of the adjacent tissues, an increased intake of oxygen, and an 
ificreased production of carbon dioxide; but that if the atimulus is great and 
the injury extensive, the evolution of carbon dioxide goes down, and the absorp- 
tion of oxygen is no longer correlated with it. In non-tannin leaves the 03tygen 
absorbed was very much lower than the carbon dioxide evolved, while in tannin- 
rich plants the oxygen intake was rapid, and remained at a high level, much 
greater than the carbon dioxide produced. The absorption of oxygen is in some 
way connected with the cell contents, and especially the tannins (Thoday). 

The hypothesis of the role of oxygen in the formation of red pigments re- 
ceived the first evidence from the experiments pf Molliard (1907). pertain 
plants growing in nutritive solutions of different composition showed that the 
parts below the water surface were unpigmented. All the conditions being the 
same, he concluded that lack of oxygen was the factor inhibiting the red pigment 
formation. 

The work of Mirande, Laborde, Pailadin, and Wheldale has confirmed that 
the formation of red pigment in leaves is always accompanied by increased oxi- 
dation, and occurs in a medium more oxidising than the normal medium; and 
that red leaves take in and fix more oxygen than green leaves. 

Coombes (1919) showed experimentally that respiration of red leaves was 
much more active than of green leaves. The intake and fixation of oxygen is 
closely associated in some way with the action of oxidase enzymes. These are 
responsible for the discoloration of tissues, and the formation of red pigments 
after injury. * * 

Onslow (1919) observed that the oxidase of potato is able to oxidise catechol 
and protooatechuic acid. This suggests that the red-brown pigments are due to 
the action of oxidase enzymes upon some such substances contained in the in- 
jured tissue. The catechol group present in the substrate is activated by the 
enzyme, and gives rise to the formation of red pigments. 

Beoapituiarion.*— The general . effect of injury to a plant is to increase the 
intensity of its respiration. This compr^nds rise of temperature above the 
normal, and great increase in the amount of oxygen fixed, especially in plants 
containing tannins* This increase is maintained after the injury, and the cell- 
contents are acted upon by oxidase enzymes which cause the formation of 
coloured compounds. 

The balanced reactions are destroyed by mechanical injury, and then pro- 
ceed always in the direction of hydrolysis, or the breaking up into simpler sub- 
stances. The protoplasm of the injured eeUs loses its aemi-permeabUity, and 
the pigments diffuse outwards, permeating the whole tissue and staining the 
protoplasm and the cell walla 
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Conclmions drawn from the experimental work. 

The plant extract^ exhibiting a brilliant red colour, was examined in the 
special way to detect anthocyaninSb Now much controversy has taken place, 
especially among French investigators, as to the real nature of the red pig- 
ments: the anthocyanin researches of certain authors were suspected by others 
of being concerned with tannins. There is no doubt that many of the con- 
spicuous properties are held in common by these two groups, which ore both 
sources of red pigment; and one must have had considerable experience to de- 
cide with certainty the group to which a pigment belongs. For this reason it 
was necessary to isolate the pigment, ^d identify its decomposition products. 

The following characteiistic reactions show decisively that the red pigment is 
formed from a catechol tannin, which has undergone decomposition as a result 
of injury to the plant. 

The pigment was obtained in red flakes, and was non-crystalline, insoluble 
in dilute acids, but soluble in alkalies. It was precipitated by water from its 
alcoholic solution when made slightly acid, completely precipitated by bromine, 
formaldehyde, etc., and contained phlorogluoinol, and gallic and protocatechuic 
acids. Anthocyanins were thus shown to be absent. 

By simple extraction and shaking with ether, gallic acid was obtained. It 
was probably present as free acid in the tissues of the injured plant. It was 
likewise obtained after boiling with acid, in which case, however, the acid was 
liberated from combination as a constituent of some tannin glucoside. 

In conclusion, the writer expresses his indebtedness to Professor Chapman 
for laboratory facilities. 


SVIDUBT. 

Leaves of Euoalypius stncta were found to be injured by a microscopic 
mite, Eriophi/€$ eucalypti^ and, as a result, great fasciation had taken place, and 
a bright red colour had been produced. 

The colouring matter of these red fasciated leaves was isolated and ex- 
amined chemically. No trace of authocyanin could be identified, but instead, the 
pigment was proved to be a catechol tannin red. It was* obtained in red non- 
crystalline flakes, and soluble in alcohol and alkalies. The reactions are given 
whereby it is distinguished from anthooyanins, many of the properties of which 
ore held in common. 

The red pigment is probably one of the first anhydrides, or soluble phloba- 
phenes, of a catechol tannin. 
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MITE OF GENUS ERJOPHYES ASSOCIATE!) WITH MALFOEMATION 

OF LEAVES OF EUCALYPTUS STHICTA. 


By W. B. GvsmxT, F.E.S. 

(One Text-figure). 

[Read 27th August. 1924.] 

Tiu» uotc contains the description o.t' the mite which caused a red coioration 
in IcaN'es and twigs of Eucalyptus stricta; the chemistry of the pigment produced 
has b(*cn investigated by Dr, J. M. Petrie (see pp. 386-394). 

On the tcnuinals of branches of Eucalyptus stricta at Mount Wilson on the 
Blue Mountains, distortion of the twigs and young leaves occurs frequently. 
This consists of thickening of the young terminal loaves and general reddening 
of the tissue, especially of the aborted leaves. The whole effect seems to bo to 
stultify the grow-th and cause dense clusters or tuJ'ts of small, narrow, deep red- 
dish leaves, giving a ^^Witch^s Broom'^ appearance to the tcnuinalH. These raal- 
torruations are at once noticeable at a distance on the saplings of this species 
of Eucalyptus (see Plate xliv.). 

I gather from Mr. W. F. Blakely, of the Botanic Gardens, that other species 
of EucalyptuSf both on tlie Blue Mountains and near Sydney, have been noticed 
with somewhat similar reddish tufts of discoloured and distoiied tips. 

Eicamination of these reddish tufts collected for me from E. stricta in 
December, 1923, and in March, 1924, at Mouut Wilson revealed Ihc presence, in 
great numbers, of estiviniely small mites of tlie Family Eriophyidac?, apparently 
of a now species of the genus Eriaphyes. The immature stages were much 
smaller and exhibited fewer annular rings on the abdomen. The normal shape 
is elongate, cylindrical, and gradually tapering to both extremities. 

The mouth parts include a pair of niinute-* bristle-like mandibles and there 
is a pair of 3-jointx'd palpi. The species of this family of mites are minute, 
varying, according to Dr. Nalepa, from 80 to 2S0fi and they chai*acteristically 
cause deformities on the plants t' ey infest. Their attacks often cause furry- 
looking spots called an erineum, and sometimes definite dimple, blister-liko, or 
even elongate galls are found. This particular species frequents the bases and 
the surface of the leaves, especially the inner faces of the young leaves, affect- 
ing their growth and causing unnatural thickening and reddening of those 
leaves. 

Eriophyes pyri^ the Pear teaf Blister mite, and E. vUia, causing ^^Erinose” 
of the grape vine, are well kndvpn pests of these hosts. I can find no reference 
to a species of this genus infesting Eucalyptus. Dr. Nalepa records one species 
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J^BTW KITE OF ITKK OENUS EBlOPHncS. 

i 

only of the Myrtaceao, vi£.| Prunica ^ranatum^ ns being affected by an Erioph^ 
out of 144 species of this genus described by hint 

I have to acknowledge gratefully the excellent %ure of this minute form 
which Mr. E. H. Zeck has drawn to illustrate this description. 



, Eru)phy€:> euct^pti, n.sp. (x 690) 

Drawn hy E. H. Zeck, 

Eriophyiss EOCAhYm, n.sp. 

1 

The body elongatt\ (•ylindrical, tapering. Thoracic shield inconspicuous. 
Striae punctate, 42 to 52. Setae all present (except accessory setae, not noticed). 
Ventral seta 1 twice length of ventrd seta 2. Legs medium sise, basal segments 
relatively thick, segments 3 to 6 relatively thin. Claw longer than feathered 
hair which is 4-rayed. I^ength about 170^ 

. Beferences* 

Banks* Nathan.- -The Acarina or ' Mites. Beport U,S.‘ Dept, No. 108, 

1916. 

WowiKrss, H. E,— New Species of l^ple Jown. Eeon, Bnt., vi., 1913, 

420-424. V, 

Nalkpa, a. — E riophyidae (Phytopticlaek Do* TierreioK, 4 IM.,' 1898. 
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BEVIBION OP AUSTRALIAN LEPIDOPTEEA. LASIOCAMPIDAE. 

By A. JsFKSBiB Tostrix, F.E.S. 

[Read 3tth September, 1934.] 

In the preparation of thie revision, together with Bome correctionB and ad- 
ditions to the families previouriy treated, I have been much afisisted by the 
loan of specimens from the South Australian Museuai, The National Museum, 
Melbourne, the Australian Huseomi Sydney, and fzxnn Mr« GK Lyell, Mr G. M. 
Qolddneii and other entomologists. Bpeeiidly helpful haa been the loan of some 
types from the Lucas CoUeetion recently acquired by the South Australian 
Museum. Unfortunately some of the Lucasian types have not yet been dis- 
covered in this Collection. 

Family LYMANTRIABAE. 

Dr. Starr Jordan of California informs me that the generic name Liparia 
was used for a fish by ScopoU in 1777, antedating its use in the Lepidoptera. 
It seems, therefore, that we must use Itlie name Lymantriadae for the family, 
liipaiidae being inadmissible* 

Pomassu xuxaosxiaBif a, nsp. 

tawny^breaated. 

28^ tmxL Head and ibotaai white, more or less Buffased with orange- 
uohteoni; peetiH cmisge^pehraoue. Palpi white* Antennae whitieh; peetinations 
grey* Abdedroen while, with two, itfarei^ or four blatUeh median dorsal spots. 
Legs white; anterior pair, except tami, suffused in front with orange-(Kdireoas. 
J^aewwingi nvMil4Bian<i>lar, eeeta mther atremg^y acched, apex rounded, tenaen 
bowed, modecate^ o^ue; whhe; cilia while,. HxndwiiigB with termen rounded; 
white; alia white. 

Not tmfll m P, Turn., but tbm are no long spathulate oehreous 

BNsaleii on doewd iCaargm bf fothwkge. 

Qtteenaland; Nationel Faadc <2^0004,000 ft) in February end March. 

New South Wales: Mi Wilson <8,^ ft) in November. Eight speefinens. 

PowmssiA mBwmrsQA. 

Orgpia aemifmea Wife., Chwr. tJndeeer* Lap. Hot., 1869, 66; Parthaaia t 
dwtrte law., Free* Boy* Soc. 180^ 77; OcyhoU aamfmea Turn., Mem. 
Nat* Mas., Mslb., iv., ewtomhapfces Tum., Proc. Linn. Soc. 

NS.W, 1020, 48^ 
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According to Mr. J. A. Kershaw the $ has narrow rudimentary wings, but 
this character by itself scarcely justifies generic separation. 

Victoria: Sale, Melbourne. 

Habrophvj^a bxtryzona. 

Mr. J. D, Wilson has kindly sent me two females reared from larvae. They 
are completely apterous and the legs and antennae are much reduced. Although 
apterous females are not uncommon in this family, this is the first instance that 
I know of in the Euproctis group. 

AxiaU>OA PT7BA. 

There are two 9 examples in the Lueas Collection labelled as this species 
in Mr. R. lUidge^s handwriting. Neither of them corresponds with Lucas's 
description; his type, which cannot be found, was smaller, and had two dentate 
black lines. I think it may have been the cf of this species, though stated to be 
9. Until the cf has been rediscovered this must remain a conjecture. 

DuEA MABQIKKPUKCTATA. 

Previously known only from New Guinea and North Queensland, the range 
of this species has been recently discovered to extend much further south. 

Queensland: Bunya Mountains (W. B. Barnard); New South Wales: las- 
more (V. J. Robinson), Tunourry (G. M. €k)ldfinch). 

Genus OLExifi. 

A character of this genus which I have not previously noted is that, while 
the cf has two pairs of spars on the posterior tibiae, in the 9 the median spurs 
are absent. 

Olskb osTUAonrA Turn. 

The receipt, from Mr. W. B. Barnard, of an example of this species in 
much better condition than the type enables me to refer it to its right genus 
and to give a more accurate descriptioii. 

9. 45 zmn. Head, palpi, antennae, thorax, abdomen, and kgs whitish. A 

small ochreous posterior tiioracic crest, and a laiger oehreoua crest on dorsum 
of second abdominal segment. Posterior tibiae with tenninal spurs only. Foie- 
wings with costa strongly arched, apex rounded, temen neariy straight^ moderate- 
ly oblique; whitish; markings fuscous mixed with brown; a basal dot followed 
by a fine incomplete outwardly oblique line; a median, larger longitudinaUx 
oval, sub-basal spot; a finely dentate transverse line at one-tbird; n dentate and 
sinuate transverse line at two-tbirda, preceded by a short tmmsverse streak 
beneath costa; immediately followed by a large posi^xnadian blotch with a large 
truncate posterior process beneath costa, and another in nuddk, narrowing 
rapidly below middle, and not reaching dorsum; an interrupted eremdate anb- 
marginal line; cilia whitish. Hindwinp and eiUa whitish. 

North Queensland; Copktown in April, 

Bpeeien ra/srrad. 

Afiaxa mta Ime., Proc. Hoy, Soc. Qld,, IBM, 106, belongs to the Drapaiiidao» 
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Family ANTHELIDAE. 

Genas Akthbla. 

An examination of the types in the Lucas Collection has shown me that 
the Species I have previously described as A.* magnifica is 'really A. asciacens 
Lac. It is a larger species than the true A. magmfioa Lac. which I have hitherto 
called asciscens. The latter has two white diacal spots on the forewings, and the 
hindwings are fuscous without ochreous tinge. 

AwKTHfiLA OAXAAOSSTA^ n.Bp. 
xaXXiMirr^t y beautifully %ured, 

58 mm. Head^ palpi, antennae, and thorax dark-fuscous; pectus ochreous. 
Abdomen dark-fuscous; under surface ochreous. Iiegs dark-fuscous with a few 
whitish scales ; coxae ochreous. Forewings triangular, costa straight to near 
apex, apex pointed, termen bowed, only slightly oblique; dark-fuscous with 
slight grey- whitish irroration; two very obscure, sofosed, darker transverse lines; 
first from one-third costa to dorsum before middle, outwardly-curved; second 
from two-thirds costa to dorsum beyond middle, approximated to dorsal end of 
first line; a whitish diseal dot at one-tbird before and touching first line; a 
larger, transversely-elongate, whitish discal spot before two-tbirds, touching second 
line; a more slender, obscure, dark, subterminal line; a grey-whitish, rather 
narrow, terminal band, anteriorly sbariply defined by a strongly crenated border; 
cilia grey-whitish. Hindwings with termen rounded; as forewings, but without 
discal spots. Underside similar but ochreous-tinged, basal half of disc mostly 
dark-fuscous; terminal half mostly greyish-ochreous ; without discal spots, or 
with second spot on forewings just indicated. Very distinct by the scalloped 
grey border of wings. 

New South Wales: Sydney in October; one specimen, which forms part of 
a general collection made entirely from within the boundaries of his own home 
by Dr. G. A. Waterhouse, who proposes to donate the type to the Australian 
Museum. 

8peei$s wrongly referred, 

Dareda rosea Luc., Proc. linn. Soc. N.8.W., 1891, 291, belongs to the Lima- 
eodidae. 

Dofola oofieata Luc., Proc. Roy. Soc. Q'ld., 1899, 139, is a synonym of Cotana 
serrmoiata Luc. (Eupterotidae). 

Family SATURNIADAE. 

Dr. R. J. Tillyard has kindly sent me particulars of the pupal tracheation 
of Antheraea euotdyfdi. The areole is absent (as I expected), but previous con- 
jectures as to the missing veins of the forewings are disproved. In the pupa 
Bi separate from Re near the base, Rs is three-branched, and M is two- 
braxicl^d, instead of four and three-branched respectively as in normal Hetero- 
eera. 

TraiMlating this into the usual notation, tibe definition should be amended 
thus— veins 6 and 6 coindldent, 10 absent (rarely present and separating just 
before apex). 

Genus AiirmaBABs. 

Vein U of forewings, whieh usually separate towards apex, may be absent. 
It is so sometimes in A. astepMa, so also in the spedes here described. 
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Anthkraea sacoopoka^ n.sp. 
ffaKKevoioSf making bags or sacks. 

c?. 84-94 lum. Head purple-reddish. Palpi very short; purple-reddish; 
upper surface and apex ochreous. Antennae ochreous. Thorax and ab(Jomen 
purple-reddish. Legs purple-reddish tinged with ochreous. Forewings tri- 
angular^ costa straight to beyond middlO} thence strongly arched, apex rounded- 
rectangular, termen straight, slightly oblique; purple-reddish; suffused with grey 
on costa; ocellus post-median, small, circular, faintly outlined with purplish, a 
narrow white curved line on inner aspect followed by a crimson meniscus, re- 
mainder ochreous with a narrow, transverse, slit-like hyaline centre; a whitish 
subterminal line edged on both sides with purplish, nearly straight, from costa 
shortly before apex to two-thirds dorsum; an obscure purple-crimson apical 
patch; cilia concolorous, apices whitish. Hindwings with termen very slightly 
rounded, tornus prominent; colour as forewings; ocellus as forewings, but out- 
lined with fuscous and without hyaline centre; subterminal line similar but 
curved and wavy; a darker suffused antemedian transverse line. Underside 
similar but duller; oceDi encircled with whitisb. 

$. 104 mm. Similar but wings grey; hindwings with termen more rounded 
and tornus less prominent. 

North Queensland; Cooktown; two specimens received from Mr. W. B. 
Barnard. The larvae pupate in large irregularly shaped bags of loose brown 
silk, in which each spins a separate loose cocoon. These bags are spun among 
the twigs and leaves of a shrub locally known as ‘Vild guava” or ^‘wild pear” 
in the bush within thirty miles of Cooktown. Twenty or thirty may emerge 
from a single bag; they emerged in Toowoomba in March, but unfortiinately 
nearly all failed to expand their wings, and were badly crippled. This may 
have been duo to the drier atmosphere of that place. 

Family BOMBYCIDAE. 

On reconsideration, I have come to the conclusion that the Eupterotidae 
cannot be separated from this family. It may be noted that my definitions of 
these two families previously given are practically identical, and it is unneces- 
sary to repeat them. Even after this amalgamation the family is only of 
moderate size. The few Australian genera may be separated by the following 


key 

1. Both wings with 6 from upper angle of cell 2. 

Both wings with 6 from beneath upper angle . . • • 4. 

2. Forewings with 9, 10 closely approximated to 11 in posterior third of wing, 

and usually connected with it by a crossbar Cotana 

Forewings not so 3. 

3. Both wings with 3 and 4 stalked Panae^ 

Both wings with 3 and 4 separate Malhdeta 

4. Both wings with vein 1 absent .. Empsterate 

Both wings with vein 1 present Oiagtridiota 


GaSTRIDIOTA ADOKtMA, 

d*. 26-31 mm. Head, thorax, and antennae dark chocolate-brown; face 
sometimes paler. Abdomen dark choeolate-brbwn ; tuft with spreading hairs, 
which have fuscous apices. Forewings triangular, costa straight to near apex, 
apex pointed, termen nearly straight, slightly oblique; dark chocolate^brown ; a 
triangular costal area with whitish or ochreous^whitish irroratkm, fi^om erne- 
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fourth ^adually increasing in breadth to middle, where it ends abruptly; in this 
is a small darker discal spot with pale centre; a short transverse mark of 
similar colour on costa before three-fourths; m ochreous mark on dorsum be- 
yond middle, followed by a dark line, and thia by some ochreous irroration; 
cilia concoloroua. Hindwings with termen rounded, tomus prominent; dark 
chocolate-brown; a slight ochreous irroration on termen above middle; a paler 
irroration on dorsum from one-fourth to three-fourths, followed by a dark line, 
and this by a pale mark; cilia ochreous, on donsum chocolate-brown mixe<l with 
ochreous-whitish on dorsal markings. 

I have received two males from Mr. V. J. Robinson, who has bred the species 
from larvae feeding on Ficus at Rous, near lismore, N.8.W. 

Family NOTODONTIDAE. 

Subfamily CN^BTHOCAMPINAE, 

Genus Mesodrepta nov. 

Metro-d^irrof, picked out from the middle. 

Palpi obsolete. Posterior tibiae without middle spurs. Forewings with 5 
from about middle of cell, 6 from upper angle, areole present but rather small, 
7, 8, 9 stalked, 10 connate with them. Hind wings with 3 and 4 separate, 5 from 
middle of cell, 0 and 7 stalked, 12 approximated to cell to beyond middle, not 
connected. 

An interesting discovery intermediate between Cynosarga, with which it 
agrees in neuration, and Epicoma, with which it agrees in the absence of palpi 
and middle epurs. It clearly indicates the ancestry of the latter genus. 

MbSODREPTA HABPOTOMA, n.Sp. 
dwSrcfiot^ divided by a sickle. 

d?. 38-45 mm. Hoad grey-whitish; face ochreous. Antennae whitwh; 
pectinations in <f 10, in 9 5, oehreous-tinged. Thorax white, anteriorly greyish- 
tinged. Abdomen ochreous; in 9 annulated with dark-fuscous; tuft and under- 
side white. Legs white; anterior pair ochreous mixed with blackish on dorsum. 
Forewings triangular, costa straight, in 9 slightly arched, apex round-pointed, 
termen bowed, slightly oblique; a narrow, outwardly curved, sickle-shaped fascia 
from mid-dorsum to costa shortly before apex, broadest on dorsum, tbcuce 
gradually narrowing, blackisli, crossed by short ochreous streaks on veins; cilia 
white, Hindwings with termen rounded, white, cilia white. Underside wholly 
white. The sexes are similar. 

Queensland; Toowoomba in December. I have received two examples of this 
very distinct species from Mr. W. B. Bemdid, who has generously given me 
the type. 

Subfamily NOTODONTINAB. 

OmICHLIS HA0ROHBBHIS. 

In Mr. W. B. Bamard^s Collection is a striking ^ aberration in which a 
fuscous median streak extends from base to termen. It is from Kuranda (F. 
P, Dodd). 

Family LASTOCAMPIDAE. 

Tongue absent. Maxillary palpi obsolete. Labial palpi moderate or long, 
porrect. Eyes often small, usually hairy. Thorax and abdomen .stout, densely 
hairy. Legs densely hairy; posterior tibiae without middle spurs, all terminal 
spurs very short. Forewings with cell small, areole never present; anal vein 
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not furcate at base; 1 absent^ or rarely i^eakly developed towards termen; 2 
from near base^ 3 usually from about middle of cell^ 4 and 5 approximated 
from angle^ 6 from upper angle, 9 and 10 always stalked. Hindwings with two 
anal veins, 1 absent, 7 from well before angle of cell, usually from near basn 
(except in Pemo and Neurochyta)^ 11 running into 12, or replaced by an 
anastomosis of 12, with 7 near its base, or more rarely with cell; from the 
subcostal cell so formed arise usually one or more pseudoneuria, which are often 
branched in an irregular and sometimes arborescent fashion. Frenulum and 
retinaculum absent in both sexes; hindwings with a strong basal costal ex- 
pansion. 

The Lasioeampidae are found in all continental areas, and are no doubt an 
ancient group which specialised early (1) by the lose of the interradial cross- 
vein or anastomosis between 8 and 9 and consequently of the areole, (2) by the 
loss of frenulum and strong costal expanflio% of hindwing leading in these 
heavy-bodied moths to connections of the subcostal and radial veins in that re- 
gion, with the development of pseudoneuria. They are an isolated group and 
whether there are any exotic families which should be grouped with them in the 
same superfamily is doubtful 

The subcostal cell of the bindwing appears to have been formed originally 
by vein 11 (the drst radial) running into 12 (the subcostal). This is a struc- 
ture that occurs in many families, but the Lasioeampidae were peculiar in having 
11 arising from near the upper angle of the cell, sometimeB even stalked with 7. 
Two lines of development followed, firstly, the loss of 11 and its replacement by 
an anastomosis and, secondly, a displacement of the origin of 7 along the eostid 
edge of the cell, until it arose from near the base. Accordingly the genera ap- 
pear to fall into three natural groups: (1) those in which 11 is retained, such 
as Perna^ in which the subcostal cell is unusually large, and the European 
OdonentiSf in which it is more moderate; to this section I refer also the African 
genus Anodtosa; (2) those in which 7 still arises from near the angle of cell, 
but the subcostal cell is much smaller and 12 anastomoses with the cell before 
the origin to 7; of these Neurochyta, the European and the African 

Bombycomorpli^ are examples; (3) those in which 12 anastomoses with 7 close 
to its origin from near the base of the cell; these comprise the bulk of the 
family, and all the Australian genera except the two already mentioned. 

This revision contains 64 species referred to 12 genera. In number of 
species this exoeeds Europe (31 species) and North America (24 spedes), and 
equals India (54 species). The family is most numerous in Africa, and the 
South African list comprises 88 species. The species of Lasioeampidae, at least 
the females, are mostly sluggish in their habits and do not appear to range 
very widely. So far as known, all our genera are confined to the Australian 
region; but until those of other regions have been critically examined, this 
cannot be a&med with certainty. In any case the proportion of endemic genera 
is probkbly large. 

X 

Key to generou 

1. Hindwings with 11 absent, 12 anastomosing whh cell, or with 7 near its 


base .. .. .. 2. 

Hindwings with 11 present ; . . , . . , , .... . , . , . .JPema 

2. Hindwings with 12 anastomosing with 7 near its l^se 3* 

Hindwings with 12 anaatomosing with cell before origin of 7 .KewrocJ^ 

3. Palpi short or moderate, not exceeding frontal tuft .. .. .. .. 4. 

Palpi long, much exceeding frontal tuft 10. 
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4. Hindwings with cell exceeding 4 6. 

Hindwings with cell 4 or less 6. 

6. Forewings with 6, 7, 3 stalked Pinara 

Forewings with 8 separate Crexa 

6. Forewings with 7, 8 stalked, 6 separate Eremaea 

Forewings with 6, 7 stalked or rarely connate 7. 

7. Hindwings with subcostal cell minute or obsolete Eremonoma 

Hindwings with subcostal cell well developed 8. 

8. Hindwings with 4 and 5 stalked ...... 9. 

Hindwings with 4 and 5 separate Porela 

9. Eyes smooth . . . . Cyclophragma 

Eyes hairy Symphyta 

10. Hindwings with 4 and 5 stalked .. .. 11. 

Hindwings with 4 and 6 separate . . . , Opsirhina 

11. Eyes smooth Entomcta 

Eyes hairy Digglesia 


1. Genua Pinaka. 

Wlk., Cat. Brit Mus., iu., 761. Type, P. cma Wlk. 

Eyes small} hairy. Palpi short, not exceeding frontal tuft. Forewings 
elongate; 6, 7, 8 stalked, 8 separating before or opposite 6. Hindwings in <J 
more or less produced at tornus; ccU exceeding i, 11 absent, 12 anastomosing 
with 7 near its base, subcostal cell moderate, giving origin to a single pseu- 
doneurium near its base. 

This genus, like the two following, has very dissimilar sexes. The males 
are considerably smaller than the females, with narrower forowings, hindwings 
more prominent at tomtts, coloration much darker and more pronounced. The 
species require careful discrimination, the females especially being closely similar. 


Key to males, 

1. Forewings very narrow, termen strongly sinuate nesioides 

Forewings broader, termen not or only slightly sinuate 2. 

2. Forewings with large pale tornal blotch extending along dorsum to base . . . . 

cofia 

Forewings without tornal blotch 3. 

3. Forewings fuscous-grey obliqua 

Forewings reddish-brown ♦. .. mctaphaea 

Key to females, 

1. Htndwinjgs whitish obliqua 

Hindwings grey cana 

Hindwings fuscous 2. 

2. Hindwings Wholly fuscous .. sesmdes 

Hindwings with whitish terminal band .. metaphaea 


I, PlKABA SESIOIDBS. 

Eumeta Besioides^ Wit, Cat. Brit. Mua, xxxv., 1924. 
c?* 38-4i0 mm* Head and thorax grey. Palpi grey. Antennae grey; 
peetinations dark-fosooas* Abdomen grey, tuft tipped with dark>crimson. Legs 
grey. Forewings narrowly triangular, costa straight to near apex, apex rounded, 
termen very long, strongly oblique, strongly sinuate; grey, towards base and 
eoiBta suffused with dark^crimson, extreme base ochreous-tinged ; a whitish trans* 
verse line near base; a whitisb triu^sverse median discal mark; a whitish line 
from foutvflfths costa to four^flfths dorsum, slightly outwardly curved or sinuate; 
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posterior to this a wavy st‘ru*H of subtermirial dots, their inner halves ochreous, 
outer halves blackish; cilia gr(*y. llindwings small, eosta short, tornus rounded, 
prt>je(^ting; dorsal area grey; a dark-fuseoas costal blotch; a triangular ochreous- 
browji terminal blotch; cilin dark-grey, apices whitish. 

Described from two examples, including the type, in the British Museum. 
The locality labels are ^^Moreton Bay.” There is a pair in the Queensland 
Museum obtained from Brisbane pupae by Mr. II. Hacker. The <S is 35 mm., 
the ? 50 mm. Head, thorax, and forewings pale-grey; tlie latter without mark- 
ings except the usual diehroic subterminal spots. Abdomen and hind wings pale- 
fuscous. 

This species is near P. metaphaeay but the forewings of J are narrower, 
termen strongly sinuate, and ochreous blotch on hindwing triangular; while in 
9 the hindwinga have no pale margin. 

2. PiKARA CANA. 

9. Wlk., Cat. Brit. Mus., iii., 761. — <?. Enion^ta diviaa Wlk., ibid., iv., 
973. — Opsirhina punctiUnea Wlk., Char. Undesc. Lep., p. 67. 

d*. 36-38 mm. Head, paJpi, thorax, and abdomen dark-grey. Antennae 
fuscous, stalk grey. Legs grey; tarsi fuscous annulated with whitish. Fore- 
wings elongate-triangular, costa straight to near apex, apex round-pointed, ter- 
men slightly bowed, very oblique; fuscous; a large tomal grey blotch, curved 
upwards to reach discal spot, and prolonged to base between dorsum and vein 
1, sharply defined from fuscous area, from which it is sometimes separated by a 
fine whitish line towards base; sometimes a pale transverse line traverses fuscous 
areal neair base, but this is usually absent; a transversely constricted, whitish, 
discal spot on end <if cell ; a fine whitish line from three-fourths costa very seldom 
traceable to dorsum before tornus, followed in dorsal half by a series of spots, 
anteriorly orange, posteriorly blackisli; cilia fuscous. Hindwings produced at 
tornus, termen rounded; grey or fuscous; sometimes a large orange blotch in 
centre extending from termen ueady to base, but this may be wholly absent. 
An aberrant c? from Mt. Lofty lacks the pale dorsal blotch on forewings. 

9. 43-68 mm. Head, tKorax, ami abdomen grey. Palpi fuscous, grey 
above and beneath. Antennae blackish. I^egs grey; tarsi fuscous with whitish 
annulations, Forowingn oval -triangular, costa gently arched, apex round-pointed, 
temen bowed, oblique; grey; sometimes paler ante-median and post-median 
transverse lines; the latter followed by a doubly sinuous line of dots, anteriorly 
orange, posteriorly blackish ; cilia grey, Hindwings with teniien rounded; grey; 
soinotimes a suffused fuscous subtornal spot; cilia grey. 

North Queensland: Prince of Wales Island, Herberton; Queensland: Rock- 
hampton, Duaringa, Brisbane, Stanthorpe; New South Wales: Glen Innes; Vic- 
toria; Melbourne, Gisborne, Bamawm; Tasmania: Launceston; South Australia: 
Adelaide, Mt. Lofty; Western Australia: Perth. 

3. PiNARA OBLIQXJA. 

c?. Entometa ohliqiia Wlk,, Cat. Brit. Mas., iv., 973; Bhinogyne caUig€m(i 
Feld., Raise Nov., PI. 84, f. 0, 10. 

d*. 43-44 mm. Head, antennae, thorax, abdomen, and legs fuscous. Palpi 
fuscous, beneath grey-whitish. Forewings narrowly triangular, eosta nearly 
straight, apex rounded, termen sinuate, strongly oblique; fuscous with general 
sparse whitish irroration, rather more pronounecd in median area; a darker 
basal patch; sometimes a curved transverse fuscous line at one-fourth; some- 
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times u minute wliilisli transverse iliseal mark at end ot* cell; a doubly sinuate, 
subterniinal line of spots, dark-fnseous e<igcd anteriorly with orange; cilia fus- 
cous. Hindwings with termen rounded, flattened or ainuate in middle; dark- 
fuscous; a largo orange terminal blotch extending from a})ex to torn us; cilia 
orange, on costa and dorsum fuscous. 

?. 58-68 mm. Head and thorax grey-whitish. Palpi grey-whitish, external 
surface narrowly dark-fuscous. Antennae dark-fuscous. Abdomen fuscous 
(rarely grey); tuft whitish. Legs grey-whitis!i ; tarsi ^dark-fuscous with wliitish 
annulations. Forewings elongate, but broader than in tf, termen slightly bowed; 
grey-whitish ; an oiitwardly curved grey line from one-third costa to three- 
fourths dorsum, rarely obsolete; a swmnd similar line precedes subterminal scries 
of spots, which are as in c?; cilia grey -whitish. Hindwings with termen rounded; 
whitish; a suffused grey spot above tomus. 

A dwarf c? from Launceston expunds only 34 mm. 

New South Wales: Newcastle, Mt. Kosciusko; Victoria: Melbourne, Lilydale, 
Gisborne; Tasmania: Launceston; South Australia: Adelaide, Mt. Ijofty. 

4. PlNAKA METAPIIAEA. 

?, Opnirrhina meiapfi^oa Wlk., Cat. Brit. Mua., xxxii., 566. — cf. Entometa 
adtista Wlk., Char. IJndosc. Lep., p. 10. — d*. Pinara rufescens Bull., Trans. Ent. 
Soc., 1886, 387. 

d*. 34-42 mm. Head, palpi, thorax, and abdomen reddish brown. Antennae 
fuscous, stalk paler. Legs reddish-brown; tarsi fuscous with whitish annulatioiis. 
Forewings narrowly triangular, costa straight to near apex, apex round-pointed, ter- 
men slightly bowed, very oblique; reddish-brown; a dark-red basal suffusion 
more or less prolonged beneath costa; a curved, whitish, sub-basal transverse 
line; a whitish, constricted, discal spot oh end of cell; a fine, sinuate, whitish 
line from four-fifths costa to dorsum before tomus, followed by a doubly sinuate 
line of spots, anteriorly orange, posteriorly blackish; cilia red d i si i -brown. Hind- 
wings strongly produced at tornus, termen rounded; darkreddisli-fuscous; a 
rather narrow, orange, terminal band, partly intermptod on veins; scarcely 
reaching apex and tornus; cilia pale-oehreous, on tomus and dorsum brownish. 

9. 66-64 mm. Head and thorax grey. Palpi grey; fuscous towards apex. 

Antennae blackish. Abdomen fuscousj the two tenninal segments and tnft*pale- 
grey. Legs grey; tarsi fuscous with whitish annulations. Forewings elongate- 
oval; costa gently arched, apex round-pointed, U^rmen bowed oblique; grey, i)aler 
towards termen; a darker grey, outwardly-curved line from one-third costa to 
one-third dorsum; a similar sinuate line from two-thirds c^sta to two-thirds 
dorsum, followed by a doubly sinuate line of spots, anteriorly orange, posteriorly 
blackish; cilia pale grey. Hindwings with termen rounded; fuscous; a grey- 
whitish, terminal band; cilia grey-whitish, on dorsum fuscoua. 

P, rufeftcens Butl. is an aberrant d with the hindwings uniform pale brownish- 
grey without orange, terminal band. 

Queensland: Rockhampton, Narabour, Brisbane; Victoria: Warburton; New 
South Wales. 


2, Genus Cruxa. 

Wlk., Cat. Brit. Mus., xxxv., 1927, Type, C. punctigiera Wlk. 

Eyes rather small, hairy. Palpi short or very short. Forewings elongate; 
6 and 7 stalked, 8 separate. Hindwings in cf produced at tomus; cell exceeding 
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i, 11 absent, 12 anastomosing with 7 near its base, subcostal cell moderate, giv- 
ing origin to a single pseudoneurium near its base. 

Closely coiresponding in structure to Pinara, but 8 of forewings not stalked; 
though this character varies in some genera, in this instance it appears reliable, 
and separates two natural genera. Like Pimra it has usually dissimilar sexes, 
the males much smaller and with the forcwings partly hyaline; the females, 
however, differ more from each other than the males of the several species. But 
in acedesta and fola the sexes are similar. 


Key to malos, 

1. Forewings mostly hyaline 2. 

Forewings not mostly hyaline 4. 

2. Forewings with pretornal blotch and dentate postmedian line whitish 

rhoda 

Fore wings without these markings 3. 

3. Fore wings with double fuscous discal spots punctigera 

Fore wings with single discal spot suhnotata 

4. Hind wings fulvous-brown _ macro ptUa 

Hindwinga grey 5. 

6. Forewings with broad median brownish band fola 

Forewings without median band .. acedesta 

Key to females. 

1. Hindwinga without whitish lines 2. 

Hindwinga with whitish lines 3. 

2. Forewings with discal spot large, circular, triangularly edged with blackish both 

anteriorly and posteriorly . . . , punctigera 

Forewings with discal spot small or obsolete fola 

3. Forewings with defined white postmedian fascia dianipha 

Porewings without defined white fascia 4. 

4. Fore wings with large postmedian whitish suffusion rhoda 

Forewings without large whitish suffusion , , 5. 

3. Forewings with discal spot ochreous-brown with whitish centre, edged with 

blackish anteriorly and posteriorly acedesta 

Forewings with discal spot not so subnotata 


5. Chexa punctigera. 

Efttometa punctigera Wlk., Cat. Brit Mus., iv., 974. — 2. Meeytha tri- 
macula Wlk., ibid., V., 1122. — c?. Cresa anthraxoides Wlk., ibid., xxxv., p. 1926. — 
2. Diehromosoma . majus Feld., Edse Nov., PI, 83, fL 26. — <?. Bombyx piata 
Luc., Trans. Nat. Hist, Soc. Q^ld., 1894, 106. 

<?. 32-34 mm. Head whitish. Palpi, antennae, and thorax dark-fuscous. 
Abdomen fuscous-brown. Legs fuscous; hairs on middle tibiae whitiiih; toxsi 
sometimes with fine whitish annulations. Forewings elongate-triangular, costa 
straight to near apex, apex round-pointed, termen nearly straight, oblique; pale- 
fuscous bat very thinly scaled, nearly hyaline; markings dark-fuscous; a broad 
dorsal suffusion from base to termen; two discal dots, one before, and one be- 
yond end of cell; an apical suffusion; a subtenninal series of spots; cilia fuseous. 
Hindwings produced at tomus, termen rounded; fuscous, rat^r thinly scaled; 
cilia fuscous. 

2. 40-52 mm. Head white. Palpi darit-fuscous with a white spot on middle 
of under surface of second joint. Antennae dark-fuscous. Thorax white with 
three fuscous spots, one anterior, two mediaiL Abdomen fuscous; tuft white. 
Legs fuscous; hairs on middle tibiae white; tibiae and tarsi annuiated with white. 
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Forewings triangular, costa straight to near apex, apex rounded, ternion bowed, 
oblique; fuscous; some transverse white strigulae towards base, and sliglit whitish 
irroration towards termen; a fine white dentate transverse line at one-fifth; two 
triangular blackish discal marks enclosing between them a circular fuscous area 
with a central white dot; a blackish mark above mid-dorsum; a white spot on j 
costa giving rise to a finely dentate, sinuate, white line to two-thirds dorsum; a 
Bubmorginal series of dark-fuscous spots, margined with white; cilia fuscous, 
Hindwings with termen rounded; fuscous; cilia fuscous. 

North Queensland; Cape York, Cairns; Queensland: Brisbane; New South 
Wales: Sydney; Victoria: Melbourne, Gisborne; Tasmania: Launceston, Ulver- 
stone, Hobart, Geeveston; South Australia: Mt. Lofty. 

6. Crkxa. subkotata. 

?. Tolype subnotata Wlk., Char. Undescr. Lep. Het., 1869, 67. — ?. 
albicans Swin,, Cat. Oxf. Mus., i., 1892, 268, PI. vi., f. 10. — $. Bombyx pinnalis 
Luc., Trans. Nat. Hist. Soc, Qld., 1894, 103. — c?. Crexa hyoloessa Turn., Trans. 
Roy. Soc. S. Aust., 1902, 184. 

cf. 26-30 mm. Head whitish. Palpi, antennae, thorax, abdomen, and kgs 
fuscous. Forewings elongate-triangular, costa sinuate, apex rounded, termen 
slightly bowed, strongly oblique; mostly hyaline and very sparingly scaled; dorsal 
area beneath cell and vein 2 fuscous, with an oval blackish spot above mid- 
dorsum, and crossed before and beyond this by slender whitish lines, some whitish 
irroration between lines; a suffused fuscous streak along costa from middle to 
and around apex, interrupted by a white dot at three-fourths; three or four sub- 
apical blackish dots edged posteriorly by a slender whitish line; cilia i!uscous, 
Hindwings strongly produced at tornus; hyaline with large dorsal and smaller 
costal fuscous areas. 

V 36-55 mm. Head white. Palpi and antennae fuscous. Thorax white; 
a large postmedian fuscous blotch, crossed near its anterior extremity by a 6ne 
transverse white line. Abdomen fuscous, sometimes partly mixed with white; 
three apical segments white, but apex of tuft fuscous. liCgs whitish; tibiae and 
tarsi fuscous with whitish annnlations. Forewings elongate-triangular, costa very 
slightly arched, apex rounded, termen bowed, oblique; white suffused, except near 
base, with pale-grey; several grey spots near base; a wavy transverse white line, 
edged with grey, from one-third costa to one-third dorsum; a minute, white, 
median, discal mark; a white line from two-thirds costa, at first transverse then 
bent inwards and dentate to two-thirds dorsum; a fuscous blotch on dorsum be- 
tween lines, rounded above; a submarginal series of dark-grey spots, edged 
posteriorly by a white line; terminal edge a«d cilia dark-grey. Hindwings with 
termen rounded; whitish; a transverse median grey line, broader on costa; a 
subterminal grey fascia interrupted on veins; cilia whitish.. 

Queensland: Clermont, Brisbane, Charlevilk; Victoria: Melbourne, Gisborne, 
Leopold; South Australia: Quorn; Western Australia: Perth, Geraldton. 

7. Crisxa rhoua. 

6\7ina thoda, Swin., Ann. Mag. Nat. Hist. (7), ix., 1902, 82. 

<f. 26-27 mm. Head whitish-ochreoua. Palpi li; whitish. Antennae and 
thorax fuscous. Abdomen brown, towards apex fuscous, tuft whitish. Legs 
wbitisb-ochreous ; tibiae with fuscous sub-basal and subapical spots on external 
surface. Forewings elongate-triangular, costa sinuate, apex rounded, termen 
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very long, very slightly bowed, oblique; the greater part of disc very thinly 
scaled and translucent; a fuscous basal patch prolonged along costa to apex, 
and from thence narrowly along termen, where it becomes ochreoufi-brown ; a 
slender wavy transverse line from one-third costa to mid-dorsum; an ochreous- 
wliitish discal spot beneath midcosta; a similar spot on costa at three- fourths 
giving rise to a fine dentate line to tornus; a pretornal whitislf blotch not reach- 
ing dorsum; u fine whitish dentate subterminal line; veins in posterior part of 
disc ochreous-brown ; cilia ocbreous-brown- Hindwings elongate, dorsum very 
long, lornus prominent, tennen slightly rounded; pale-ochreous with a large 
fuscous-brown terminal blotch; cilia brown. 

3fi-40 mm. Head and thorax ochreous- whitish. Palpi 2J; terminal joint 
longer than second, with appressed hairs; whitish. Antennae whitish, pectina- 
tions brownish. Abdomen pale ochreous-brown, towards apex ochreous- whitish. 
Legs whitish; tibiae and tarsi spotted with fuscous. Forewings triangular, costa 
straight to near apex, apex rounded, termen bowed, oblique ; pale-ochreous- 
brown; near base suffused or spotted with whitish; a slender whitish dentate 
transverse line from one-third costa to one-third dorsum; a slight whitish irroration 
posterior to this; a whitish discal spot beneath midcosta; a whitish mark on 
four-fifths costa running into a large post-median whitish suffusion extending to 
dorsoni and nearly to tennen; a dentate whitish subterminal line; cilia pale 
ochreous-brown. Hindwings with termen rounded; pale-ochreous-brown ; a broad 
median whitish transverse line; an interrupted whitish subterminal line; cilia 
pale ochreous-brown. 

There is a series including the type in the British Museum. The ? palpi are 
nnusually long for this genus, those of the <f are normal. 

N.W. A.; Sherlock River. 

8. Chkxa maoroptila. 

c?. Turn., Ann. Q'ld. Mus., x., 1911, 92. 

North Queensland; Chillagoe. 

9. Crexa dianipha. 

$. Turn., Ann. Qld. Mus., x., 1911, 92. 

North Queensland: Cape York. 

10. Crexa acedksta. 

Turn., Ann. Q'Jd. Mus., x., 1911, 94 , — Sitina cinyra Swin., Ann. Mag. Nat. 
Hist. (8), xix., 1917, 333. 

Victoria; Melbourne, Birchip; South Australia: Adelaide; Western Aus- 
tralia; Perth. 

11. Crexa fola. 

Clathe fola, Swin., Ann. Mag. Nat. Hist. (7), ix., 1902, 82. 

21-22 mm. ?. 26-27 mm. Head, palpi, and thorax pale-grey. An- 
tennae '^pale-grey ; pectinations in 10, in ? 2^. Abdomen grey. grey. 

Forewings triangular, costa straight nearly to apex, apex rounded, termen slightly 
bowed, scarcely oblique; pale-grey; a broad median brownish band occupies 
nearly half of wing, and is edged by slender whitish lines; in 2 this may be 
obsolete, its edgt^s being represented by slender grey lines; sometimes a faintly 
darker discal spot; a subterminal series of fuscous dots, sometimes indistinct; 
cilia grey. Hindwings with termen rounded; grey; cilia grey. 

There is a series including the type in the Bxitish Museum. In the fore- 
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vein 8 usually arises separately from the cell, but in tlie J may be con- 
nate or sliori-Btalked with 9, 10. 

N.W.A, : Roeburne, Sherlock River. 

3. Genus EKEMAiCA. 

Turn., Trans. Roy. Soc. S. Aust., 1915, 803. (iprjfiaios living in the desert) 
Type, K, zonoapila Low. 

P]yes moderate, smooth. Palpi short. Thorax and abdomen very densely 
hairy. Forewings with 6 separate, 7 and 8 stalked. Hindwings with disco- 
cellular not developed leaving cell open, occasionally a slight indication of dorsal 
end of discocell ular is present, and 4 and 6 are seen to be stalked, 11 absent, 
12 anastomosing with 7 near base, subcostal cell small, pseudoneuria scarcely or 
not developed. 

An isolated genus. 

12. EhEMAEA Z 0 N 08 PILA. 

Bombyx sonospila Low., Trans. Roy. Soc. S. Aust., 1893, 150. 

c?. 34-40 mm. Head and thorax whitish. Palpi fuscous. Antennae 

ochreous-brown, stalk grey. Abdomen ochreous or ochrcouH-ruwiOUs; beneath 
whitish. Legs whitish. Forewings triangular, costa ‘straight, apex rounded, ter* 
men strongly bowed, slightly oblique; whitish or grey -whitish ; two finely dentate, 
dark-fuscous, oblique lines, first from one-fourth dorsum to beneath one-third 
costa, edged posteriorly wifli ochreous, second from mid-doraum to beneath two- 
thirds costa, edged anteriorly with ochreous; cilia whitish. Hindwings with ter- 
men rounded; densely hairy towards base; fuscous; cilia whitish. 

9. 42-62 mm. Head, palpi, antemiae, thorax, abdomen, and legs wliitish- 
ochreous or fuscous. Forewings triangular, costa gently ai’clied, apex rounded, 
termen bowed, oblique; whitish-ochreous or fuscous with some whitish irroration; 
sometimes indistinct oblique ontemedian and postmedian darker lines; cilia eon- 
colorous. Hindwings with termen rounded; colour and cilia Jis forewings. 

The sexes are so dissimilar that I should not have suspected them to be the 
same species, if Mrs. Williams of Cairns Station near Charleville had not for- 
warded me four males and six females. The peculiar neuration is the same in 
botl), so that there is little room for doubt. 

Queensland: Charleville; South Australia: Ooldea, Eucia, Musgrave Ranges; 
Western Australia: Kalgoorlie. 

This is an inhabitant of the arid interior. 

Genus Erekonoma rov. 
ipfifiMfiotf an inhabitant of the desert. 

Eyes moderate or rather large, smooth or hairy. Palpi short, not reaching 
beyond frontal tuft. Forewings with 2 from one-third, 6 and 7 stalked, 8 con- 
nate or short-stalked with them; 11 from two-thirds. Hindwings with 4 and 5 
separate or short-stalked, 7 from about middle of cell, 11 absent, 12 anastomosing 
with cell from near base to origin of 7, end with basal part of 7, subcostal cell . 
minute or alwent, a large and usually branching pseudoneurium from base; cell 
one-fourth or one-third. 

Type, E. apasta. This genus afreets dry country. It is specialised by the 
loss or extreme reduction of the subcostal cell by coalescence. In the first two 
si^eciea the eyes are smooth, in the last two hairy. Possibly when more material 
is available it may be advisable to divide fke gcnn.s. 
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Key to species. 

1, Forewings reddish .. *• .. •• * apeista 

Forewings whitish . . soriatis 

Fore wings grey 2. 

2. Fore wings with fuscous transverse lines nepkelodes 

Forewings without markings holopoUa 


13. Ebemonoka apasta, nsp, 

AwaffroSf unsprinklod. 

25 mm. Head, thorax, abdomen, and legs doll-reddish. Antennae 

reddish; pectinations whitish-ochreous. Forewings triangular, costa straight to 
near apex, apex round-pojnted, termen nearly straight, slightly oblique; dull- 
reddish; cilia dull-red dish. Hiiidwings with termen rounded; dull-reddish, or 
ochreous-whitish with slight reddish suffusion towards margins; cilia reddish, on 
dorsum sometimes ochreous-whitish. 

Queensland: Charleville in November; North-west Australia: Sherloek River 
(type in British Museum). Two apeciinens. 

14. Ekemonoma zoBiBTis, n.sp. 

<?. 30 mm. Head, palpi, thorax, abdomen, and legs whitish. Antennae 
whitish; pectinations fuscous. Forewings triangular, costa straight to near apex, 
apex round-pointed, termen scarcely bowed, scarcely oblique; uniformly whitish; 
cilia whitish. Hindwings with termen rounded; whitish; cilia whitish. 

Type in Coll. Goldfinch. 

South Australia: Port Augusta in October; one specimen. 

15. EbBKOKOKA KEPHBLODBS, n.8p. 

cloudy. 

24 mm. Head and thorax grey mixed with whitish. Palpi 24 ; grey* 
Antennae whitish; pectinations in c? 6, grey. Abdomen pale-grey. Legs grey. 
Forewings triangular, costa straight, apex round-pointed, termen bowed, slightly 
oblique; whitish-grey, median area grey; an oblique fuscous line from one-sixtli 
costa to one-third dorsum; a dark-fuscous discal spot just beyond middle; a 
fuseouB line from three-fourths costa to two-tbirds termen, ill-defined anteriorly; 
a fine, fuscous, dentate, wavy line from costa near apex, bent inward in diso 
and continued close to postmedian line to dorsum; cilia whitish-grey. Hindwings 
with termen rounded; whitish; cilia whitish obsourely barred witb grey. 

Mr. W. H. T. Tams, who has kindly examined, at my request, the typ^ In 
the British Museum, informs me that the eyes ore densely hairy. 

Western Austrdia; Yallingup; one specimen taken by Mr. B. H Turner. 

16. Erbuokoka BOiiormuA, msp. 

AXoiroXiof, wholly grey. 

42 mm. Head, palpi, antennae, thorax, abdomen, and legs grey. Fore* 
wings triangular, costa straight to near apex, apex rounded, termen searoely 
bowed, oblique; uniformly grey; cilia grey. HindwingB with termen rounded, 
grey; cilia grey. 

Queensland: Oermont in November; one specimen received from Hr. B. J* 
Dumigan. 
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5. Genus Porkla. 

Wlk., Cat. Brit. Mus., iii., 772. Type, P. vetmta Wlk, 

Eyes hairy. Palpi short or moderate, not exceeding frontal tuft. Fore- 
wings with 2 from before middle of cell, 6 and 7 stalked (rarely connate), 8 
separate, connate, or short-stalked, 11 from about middle of cell. Hindwings 
with cell less than J; 4 and 6 separate or connate (very rarely short-stalked), 
7 from about middle, 11 absent; 12 anastomosing with 7 near its base, sub- 
costal cell moderate, with usually two pseudoneuria, one from near its base, one 
from beyond middle, but the second may be absent, and rarely there are more 
than two. 

Tills is a genus of some size with some range of variation in structure. 


pattern, and coloration. 

Key to Bpeeies. 

1. Forewings with veins more or less ochreous-tinged 2. 

Porowings with veins not ochreous-tinged 5. 

2. Hindwings fuscous vetuata 

Hindwings not fuscous 3, 

8. Forewings without discal spot obtusa 

Forewings with discal spot 4. 

4. Head and thorax white; antennal pectinations blackish ,delineata 

Head and thorax ochreous-whitish or grey-whitish; antennal pectinations 
ochreous or ochreous-fuscous arida 

5. Head and thorax white 0. 

Head and thorax not white ^ 8. 

6. Forewings white with suffused fuscous markings vitulina 

Forewings brown with white markings 7. 

7. Forewings with blackish subterminal spots auhfasciata 

Forewings with brown subterminal spots edged posteriorly with white 

eontermina 

8. Hindwings fuscous at base galactodes 

Hindwings not fuscous at base 9. 

9. Porewings with postmedian line dark-fuscous notabiba 

Porewinga with postmedian liiw not dark-fuscous 10. 

10. Forewings without antemedian line amathodes 

Forewings with antemedian line albifinis 


17. POBBJIiA VBTUSTA. 

WJk., Cat. Brit. Mus., iil, 772.— Peiwa vaHa Wlk., ibid., v., 1128.— 
mthraciea Turn., Trans. Roy. Soc. S. Aust., 1902, 186. 

cf. 34-36 mm. ?. 45-M mm. Head white; face more or less mixed with 
ochreous and fuscous. Palpi ochreous mixodf with fuscous. Antennae dark- 
fuBoons, stalk ochreous. Thorax dark-fuscous; in 9 tegolae and patagia white. 
Abdomen dark-fuscous; toft white. Legs dark-fuscous; anterior pair barred 
with ochreous above, clothed with white hair beneath. Forewings elongate- 
triangular, costa straight in gently arched in 2, apex round-pointed, termen 
slightly bowed, slightly oblique in (f, more so in 9; dark-fuscous; in cf a small 
variable white blotch Mow middle, sometimes nearly obsolete; in 9 this is much 
larger and extends from base to postmedian line, where it is acutely angled; a 
transverse dentate sub-basal line, fuscous edged anteriorly with white; a white 
median discal dot, sometimes obsolete in postmedian veins partly outlined 
with ochreous; a finely dentate, curved line from | costa to mid-dorsum, usually 
not very distinct; cilia white barred with fuscous, bases sometimes ochreous. 
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Hindwings with termen rounded j in cf dark-fuscous, in ? fuscous; cilia as fore- 
wings, 

Queensland: Rosewood; New South Wales: Ebor, Barrington Tops, Sydney, 
Katoomba, Jervis Bay, Mt. Kosciusko; Victoria: Healesville, Dandenong, Moe, 
Wandin, Gembrook; South Australia: Mt. Lofty, Port Lincoln. 

18. PORELA OBTUSA. 

Piwara obtuaa Wik., Gat. Brit. Mus., xxxi., 315. — Op$irhim metastigma Wlk., 
ibid., xxxii., 555. — Mecytha antiqua Wlk., Char. Undesc. Lep., p. 20. 

cf. 34 mm. S. 37-40 mm. Head and thorax grey. Palpi grey mixed with 
fuscous. Antennae fuscous, stalk grey. Abdomen grey; in 6 .suffused with 
fuscous towards base of dorsum. Legs grey; tarsi fuscous with whitish an- 
nulations. Forewings elongate-triangular, costa in d* straight, in $ arched, apex 
rounded, termon slightly bowed, in c? slightly oblique, in ? more strongly so; 
grey- whitish mixed with grey; a subteminal series of blackish dots, preceded 
on dorsum by an irregular patch chequered with blackish, and traversed by two 
short ochreous streaks on veins; cilia pale-grey. Hindwdngi* with termen 
rounded; grey; cilia grey-whitish. 

New South Woles; Sydney. 

19. POHttLA DKEINBATA. 

Tixcillia delineata Wlk., Gat. Brit. Mus., vi., 1490. 

cf. 34-38 mm. ?. 40-46 mm. Head and thorax white. Palpi dark-fuscous 
mixed with pale-ochreous. Antennal stalk whitish with some fuscous scales, or 
wholly fuscous; pectinations blackisli. Abdomen whitish; on dorsum mostly 
fuscous, Jess so in Legs usually whitish; tarsi dark-fuscous annulaied with 
pale-ochreous. Forewings triangular, costa straight to near apex in c?, gently 
arched in 9, apex rounded, termen slightly bowed, slightly oblique; whitish 
irrorated and suffused with fuscous, darker towards costa and base; veins more 
or less outlined with ochreous; a transverse dentate line from one-third costa to 
two-fll'ths dorsum, fuscous edged anteriorly with whitish; a finely denticulate 
line from two-thirds costa, at first outwardly oblique, then bent strongly in- 
wards ending on mid-dorsum, fuscous, edged posteriorly with whitish; a white 
diseal spot before middle; space between lines suffosedly white towards dorsum; 
a subterminal series of blackish dots near and parallel to second line; cilia 
whitish barred with fuscous opposite veins. Hindwings with termen rounded; 
pale-fusoouB, tiBaally with a transverse whitish median band, 4 M»netun«s almost 
wholly w*hitish; cilia aa forewings. 

Very similar to P. aridd, but without reddish coloration in hindwings and 
abdomen, markings of forewings more distmet, bead and thorax white, anteimal 
pectinations UackiaL 

Vietoiia: Melbourne; South Australia: Port Lbooln. 

20. FemSLA ABIDA. 

Olathe anda Wlk., Cat, Brit. Mus., 9WL — iMdota Ugnaria Wttc., ibid., 

V., mir-Sorema nwhOo Wlk., ibid., v., 1005.— Panw metastigma Wlk., ibid., 
xxxil, 477. 

c?, 36-42 mm. 9, 46-60 min. Head and thorax ochreoushwhitiBh or grey- 
whitish. Palpi fuscous. Antennal stalk whitiah irrorated with fuscous; pectin- 
ations ochreous or ochreous-fnscous. Abdomen ochreous- whitish; in rf basal 
three-fourths of dorsum fuscous-red. Legs ochreous-whitish ; tarsi whitish or 
pale-ochreous barred with blackish, Porewings triangular, costa gently arched, 
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apex roundeii, teinieu bowed, «ligJitly oblique in J, more ho in ?, oclireous- 
wbitish, more or lesH with brownisb-oebreous and grey; veins in ter- 

minal area moi-e or less oohreous-tinged ; a strongly dentate luscous transverse 
line from one-third costa to one-lhird dorsum, sometimes oWlete; a wJiite, 
median, discal dot; a fuscous line from three-fourths costa, at first very acutely 
dentate and transverse, then bent sliar])iy inw^anls and shortly dentate to mid- 
dorsum, usually distinct, sometimes faint; a fusc^ous suffused patch on ilovsuiu 
posterior to tliis line; a subterminal series of fuscous dots suffusedly edged 
with whitish, sometimes tdongate, sometimes nearly obsolete; cilia o('hm>iis- 
■whitish with fuscous bars, but these are sometimes obsolete in 9. Hindwings 
with lermen rounded; in cf fuscous-reddish, in 9 wbreous- whitish with slight 
brownish or grey suffusion; cilia as forewings. 

Northern Territory: Stapleton; North Queensland; Prince of Wales Is., 
Cairns, Ingham, Townsville; Queensland: Duaringa, Brisbane; New South Wah‘s: 
Lismore, Sydney, Jervis Bay. 


21. POHICLA Vi’rULlNA. 

Bombyx vUtUina Don., Ins. New HoU., PI. 35. 

48-50 mm. ?. 04 mm. Head white; face tashreous- tinged with a median 
transverse fuscous line. Palpi dark-fuscous, apical third ochreoiis. Antennae 
ochreous- fuscous, stalk whitish irrorated with fuscous. Thorax white; a central 
fuscous longitudinal line diverging into a broad V at eatdj extremity. l^cgs 
fuscous annuJated with ochreons; anterior tibiae with ventral hairs white. Fore- 
wings triangular, (^osta straight to near apex, apex rounded, tc^rmen slightly 
bowed, in <? slightly oblique, in 9 more strongly so; white with some patchy 
fuscous suffusion and fiiscou.s markings; a basal patch; u broad, outwardly- 
curved, transverse line at 1; a median, white-centred, discal spot; a broad lim* 
from beyond mid-costa, at first transverse, then olilique to inid-dorsiim, with a 
posterior tooth above and another below middle; a twiee-sinuate, dentate, .sub- 
tenninal line; a terminal suffusion; cilia while with fuscouH bars. Hindwings 
with termen rounded; fuscous with suffuscMl, transverse, median and subterminal, 
paler fasciae; cilia as forewinga. 

Queensland; Brisbane, Southport, Coolangatta; New South Wales; New- 
castle; Victoria: Melbourne. 


22. POHELA STJBFAkSCUTA. 

Si^iaya suhfasciata Wlk., Cat, Brit. Mus,, iv., 855."' Boiw6t/,c barnardi Luc., 
Trans. Nat. Hist, Soe. Qld,, i., 104. 

34 mm. 5. 44-50 mm. Heaii and thorax white, more or less suffused 
with brown. Palpi white with dark-fuseous liairs from base. Antennae* dark- 
fuacoiis. Alxlomen fuscous-brown ; tuft paler. Legs brown-whitish; tarsi dark- 
fuscous annulated with white. Forewings triangular, c(wta straight to near apex, 
apex rounded, lermen straight, in cf not oblique, in $ slightly so; fuscous-brown; 
an outwardly^curved, broad, white, sub-basal, transverse line to near dorsum, 
where it curves inwards towards base; a white median disctal spot; a sinuate line 
from f costa to mid-dorsum; a suffused white subterminol fascia preceded Imlow 
costa and on dorsum, interrupted in middle, and partly edged post 4 »riorJ y, by 
hladcisb spots; cilia fuscous brown, Hindwings with termen rounded; fuseou^«- 
brown, in 9 paler : cilia white. 

New South Wales: Bathurst; Tasmania: Ulverstone, Georgetown, 
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23. POKELA OALACTOUES. 

J)omht/x (/alactodea Low., Traiii^. Hoy. Soc- B, Aust., 1893, 151. 

44-46 mm. ?. 68 mm. Hoa<i, paJpi, thorax, and abdomen in <? dark- 

i’usrous, in 9 t'ui»eous. Antenmu* brownish, Sitalk ftiscous. Legs fuseous; tarsi 
annulatod witii white. Forewing:s triangiilar, costa straigiit to near apex, apex 
rounded, tenueii bowed, oblique; white generally suffused or irroratod with 
fuscous, more densely ho towards base and between tlrst and ftecond lines, whiter 
in costal area between seconil and third lines; an outwardly-<‘urved, dark-fuscoua 
su)>-bwsal line curved inwanlH towards base of dorsum; an anteinediun, pale- 
centred discal spot; ri dark-fuscous line irregnlarly dentate with a posterior 
above middle, from or from beyond fnid-oosta to mid-dorsum; a finely 
dentate subterminaJ line indented beucatii costa; cilia fuscous. Hindwings with 
termen rounded; in c? dark- fuscous with a white tenninal band, interrupted on 
veins, and not quite reaching tornus; in 9 wbiti.sb, basal area and a postraedian 
lino fuscous; cilia fuscous. 

Queensland: Dunringa, Clermont; Victoria: Kewell, Birchip, In a c? 
exanqde from the last lo<*ality the tenninal white band of hindwings is broader 
and more suffused, and the apices of palpi are whitish. In the 9 from Kewell 
the hindwings are almost wh<»Ily grey-whitish. This fonn is a local race of 
palactodea; it has been known as homospila Meyr., but I do not think that 
name has been published. 

24, PomaiA xoTAnu. 15 . 


Teara notfihUiH Wlk., Cat. Brit. Mus., iv., 852.^ — (Ummotriehn notodi)ntina 
Feld., Reise Nov., PI. 84, f. 11 miolenea Meyr., Trans. Roy. Soc. 8. 
Aust., 1801, 100. 

cf. 43 mm. 9. 66 mm. Head, palpi, and thorax fuseous or grey. An- 
tennae fuscous or grey; pectinations oeJireous-tinged, in 12, in 9 2J. Abdomen 
grey. Legs fuscous or grey. Fore wings elongate- triangular, costa straight 
nearly io apex in cf, straight to two-thirds in 9, apex rounded, tennen slightly 
bowed, oblique; grey; a basal fuscous patch in {J; a dark-fuseous, straight, sub- 
basal. transverse line, edged anteriorly with whitisli; a whitish diacal spot before 
middle, edged with fuscous, slightly reniform; a thick dark fuscous line from 
threc-tiftha costa obtusely angled outwards in disc, then curv'ed inwards, bent 
outwards again to end <m three-fifths dorsum, tMlged posteriorly wdth whitiah; ft 
subiemnnal series of whitish spots, or in 9 a subterminal whitish suffusion con- 
taining a suffuiiMHl wavy dark line; cilia grey, apices whitish, with fuscous bars 
opposite veins. Hindwings with termen strongly rounded; whitish; cilia whitish* 

Described from tw'o examples including the type in the British Muaeum, 
Three examples in my own collection have the diseoidal spot almost circular. 

New Soiith Wale-s; Bourkc; Victoria; Birchip, Kewell; South Australia; 
Adelaide; Western Australia: Northam, Kalgoorlie. 


25, POHEI,A AHATHODE8, ii.sp. 

sandy. 

<f. 32 mm. Head, palpi, tliorax, and abdomen pale brownish. Antennae 
brown -whitish; peetmalions in tf 12. Ijcgs pale brow'nish. Fore wings elongate- 
triangular, costa straight to near apex, apex rounded, termen bowed, scarcely 
oblique; pale brownish with slight iuseous irroration in cell and on veins; ft 
pale discal spot before middle in darker area; a double fuscous line with ft 
contained pale line from } eost/i to mid-dorean^ ronnded in disc, sinuate above 
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dorsum; cilia browiiisli mixed with ftiscous. Hindwings with termen strongly 
rounded ; (Mdireous-wliitish ; cilia ochreous>whiti»h. 

Differs from other species of Porei^ in having 6 and 7 of the ibrewings 
connate not stalked. 

N.W.A. : Slierlook Kiver; one sywcimen in the British Museum. 


26. POKKLA AUHFIXTS. 

CalUa albifinis Wlk., Cat. Brit. Mas., vi., 1483. 

cf. 32-42 nun. ?. 48 mm. Head, palpi, brown. Antennae brown mixed 

with whitish; pectimitions paie-ochreous, in cf 12, in ? 2. Thorax brown, tips 
of hairs wdiitish; posteriorly fuscous. Abdomen white; basal .segments fuscous 
on dorsum. Tjcgs brown. Forewiugs elongate-triangular, costa straight nearly 
to apex, apex rounded, termen bowed, slightly oblique; brown, somewhat reddish 
tinged or fuseous-brown ; a whitish transverse line near base with a sharp pos- 
terior tooth beneath costa; a white median discal spot, outlined with blackish, 
more or less reniform; a wavy whitish line from two-thirds cctsta to two-thirds 
dorsum; a whitish subtenniual shade containing a dentate dark line; cilia brown 
or fuscons-brown. Hindwings witli termen strongly rounded; whitish; cilia 
whitish. 

Described from throe examples including the type in the British Museum. 

New South Wales: Sydney; Victoria: Mtdbourne; Tasmania: llohar4 
Launceston. 

27, POUKbA tlONTKBMlNA, 

Callla albifinw ?. Wlk., Cut, Brit. Mus., vi., 1483. — CalUa cotitermim Wlk., 
Cat. Brit. Mus., xxxii., 572, 

?. 39 ram. Hoad whitish; side.s of face dark-fuscous. Palpi 3; dark- 

fuscous. Antennae dark-fuseons; pectiimtions in $ 1. Thorax whitish. Abdo- 
men brown, tuft wiiitisli. Legs fuscous with long whitish hairs; tarsi fuscous 
annulated with wiiitish. I’orewings elongate-triangular, eosta straight to two- 
thirds, thence gently arched, apex round -pointed, ternlen bow<H], oblique; brown;, 
markings white; a median basal spot; a flue, wavy, slightly outwardly-curved 
line from one-sixth costa to one-sixth dorsum; a median discal spot; a linely 
dentate, outwardly-curved line from two-thirds eosta to dorsum beyond tuidclle; 
a series of rather large dark-brown spots from apex to tornus, finely edged 
posteriorly with white; cilia white, apices and bars opposite veins brown. Hind- 
wings wth termen strongly rounded; brown, paler near base; cilia brown, bases 
partly Mdiitish, 

Allied to P. alhifink, but structurally peculiar in having four p.seudomniria 
from subcoKtal cell, two before and two after middle. Tlic description is taken 
from the British Museum type, which is from Tasmania. 


6. Genua Sympuyta. 

Turn., Trans. Boy. Sck?. S. Aust,, 1902, 187. Type, N. psaropk Turn. 

Eyes hairy. Palpi short, not extending beyond frontal tuft. Forewinga* 
with 2 from one*tliird, 3 from two-thirds, 0, 7, 8 stalked. Hindwings with cell 
i to one-third; 2 from shortly before angle, 4 and 5 stalked from angle, 3 
separate, connate, or short-stalked, 7 from near base, 11 absent, 12 anastomosing 
with 7 near its base; subcostal coll small, with two strong sometimes branching 
pst^udoneuria, one from base, the other from middle. 
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Key to species. 

1. Forewings with an oblique posltncdian line uxygramifna 


Forewings without postmedian line * 2. 

2 Fotewings with terqicn strongly sinuate in d* . , . , . . col pod ch 

Forewings with termen not sinuate .. 3, 

3. Wings fuscous » . , , * nyetopis 

Wings whitish-grey psaropls 


28. SVMPHYTA OXYORAKMA. 

Bombyx oxy gramma Lotv., Trans. Koy. Soc, S. Auftt., 1902, 213. 

d. 34-36 mm, ?. 42 min. Head, palpi, thorax, and abdomen fuseous or 
grey. Antennae dark-t’useous. b»e)gK fuscous. Forcwings elongate-triangular, 
costa straight to near apex, apex rounded, termen nligiitly bowed, oblique; whitish 
with general dense fuscous irroration, appearing grey; a fuscous disiml dot be- 
fore middle on end of cell; a finely dentate fuscous line from beneath apex to 
two-thirds dorsum, more or less edged with whitish anteriorly; cilia grey-whitish 
barred with fuscous. Hindwings with termen rounded; grey- whitish; cilia a» 
forewings. 

An inland species. 

Quecnslanil: Jandowae; New^ South Wales: Bourke, Broken Hill; South 
Australia: McDouall Peak; Western Australia; Quairading, Merredin. 


20. Hymi^hyu'a couwes, msp. 

KoXwwiijf, sinuate. 

c?, 36 nnu. Hea<l, palpi, antennae, thorax, abdomen and legs fuscous. 
Furew’ings elongate-triangular, costa straight to near apex, there strongly arched, 
apex pointed, termen strtmgly sinuate, oblique; fuscous with general whitish 
irroration, appearing du]*k-gr(»y; a wliithsh median discal spot; most veins out- 
lined with fus(?oua; cilia fuscous, apices white except oppo.site veins. Hindwings 
with termen rounded; fuscous; cilia as I’orewings. 

Western Australia: Cunderdin in November; one specimen received from Mr. 
R. liUdge. 

30. SVMPHYTA NYOTOPIS. 


Turn., Trans. Koy. Hoc. 8, Aust., .1902, 187. 

North Queensland; Townsville; Queeiislaml : Emerald, Jandowae; Victoria: 
4Sea Lake. Ap^mrently conOned to dry districts. 


31. Sympkvta psakopis. 

Turn., Trans. Roy. 8oo. S. Aunt,, 1902, 187. 

North Queensland; Cairns, Towmsville; Queensland: Gayndah. 

7, Genus Oclophraoma. 

Turn., Ann. Q’ld. Mim., x., 1911, 94. Type, C. cyclomela Low. 

Eyes smooth. Palpi short, not reaching Imyond frontal tuft. Forewings 
with 2 from one-third, 3 from two- thirds, 6 and 7 stalked, 8 separate, 11 from 
two-thirds. Hindwtngs in rf elongate; cell about 1; 2 from shortly before angle, 
4 and 5 stalked, 7 from about middle, 11 absent, 12 anastomosing very shortly 
witli 7 after its origin; subcostal cell moderately large, a strong peeudoueurium 
from Its base, and some very weak indications of additional pseudoneutia. 
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32. CVCLOPHIIAOMA CVCI.OMKLA. 

Ojmrhina cyclomela Low.* Trans. Roy. Soc. S. Aust., 1003, 183. 

<?. GO-OG nim. Head and thorax i)ale-ochreous-j?rey. Palpi t’iis<*ou3 irro- 
rated with grey. Antennae greyisli ochreons with some fuseous scales. Abdomen 
oelireous with lateral series of lai-ge blackish marks on each aegmfmt, approxi- 
nmted but not meeting ilorsally; iuft and underside grey. Ijt»gs grey; anterior 
pair fuscous; tai^si annulated with whitish. Forewings suboval, costa strongly 
artfhed, apex rounded, lennon nearly straiglit, oblique; palo-ochreous-grey wnth 
some fuHcotis irrorntion; a small ochreous tuft of hairs on base of dorsum; five^ 
wavy, or erenulate, fuscous, transverse lines; first slender, sub-basal; second at 
one-sixth; third at one-third, stronger towwds costa; ftturth beyond middle 
stronger towards costa; fifth at two-thirds, faintly marked; a minute white 
diseal dot posterior to tliird line; a subterminal aeries of blackish dots; cilia 
grey. Hindwings strongly elongate, ternien rounded ; grey, almost wdiolly suf- 
fused with fuscous, but apical area free from suffusion and crossed by two 
fuscous lines; extreme base witli oelu’enns hairs; cilia fuscous-grey, apices 
whitish. 

?. 00-110 mm. Forcwings similar, hut transverse lines very faintly in- 

dicated; no basal tuft on dorsum. Hindwings not elongate; uniformly grey, 
except for a slight ocdireous tinge at base. Abdomen uniformly grey. 

North Queensland: Cooktown, Townsville. Mackay. 

8. UcnUS ENTOArBT.A. 

Wlk., Cat. Brit. Mus., iv., 072. Type, K. marginafa Wlk. 

Eyes smooth, largo, rather smaller in ?. Palpi very long, porreet, much 
exceeding frontal tuft. Forewings elongate; 2 from one-third; 3 from tw’o- 
thirds, 6 and 7 stalked, 8 connate or separate, 11 from middle. Hindwings 
with cell less than J; 2 from before angle, 4 and 6 stalked, 3 connate or short- 
stalked, 7 from onc-third, 11 absent, 12 anastomosing v<‘rv shortly with 7 near 
its origin; subcostal cell moderate, with basal and median pseudoneuna, the 
former often obsolete. 

Distinguished from the following genus by its large smooth eyes. The 
species are closely allied and reqture cawful discrimination. 


1 . 

2 . 

3. 

4. 

5 . 

6 . 


to males. 


Hindwings b'ackish with orange term’nal band mftrgmata 

Hindwings not so 2. 

Hindwings fuscous or dark-reddish ferrem 

Hindwings orange 3. 

H'ndwinga with more or less fusrous suffusion in ba.<al two-thirds opicobs 

Hindwings without basal fuscous suffusion 4. 

Forewings with transverse lines and dark irroration more or leSvS developed . . 


6 . 

Fore wings pate, without fnes and irroration alhida 

Forewings with conspicuous, broad, suffused }ine.s . • gutMam 

Forewings with lines very slender, inconspicuous, not .suffused ... G. 

Forewings narrowly triangular, apex po‘nt?d aohria 

Forewings broad, apex more rounded . . . . chlorosacca 


It does not seem possible to eonstruet a aatisfnctury key for the females, 
but the following character will Iw found helpful. The female albula is vary 
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sinular io the c?, and has no inoration nor markings except a discal dot on the 
fo rowings. The female margituita I have not seen. E. fervens has sometimes a 
dusky suffusion, which is never present in other species, and very often a dark 
suffusion across hiiulwings, which is absent in sohn'a and cMorosacea, It is 
smaller tha^i sohria^ the forewings have the ground colour more whitish, and the 
transverse lines are more distinct; apicaiis is very like sobria; but often larger, 
the hindwings more deeply orange, and with a suffused median transverse darker 
shade; guttulans is readily distinguished by the Viroad dark transverse lines on 
forewings; chloromcca has tlie lines on forewiugs very slightly, if at all, deve* 
loped, contrasting with the well-marked discal spot. 

E. Hohria and probably other species spin an oval whitish cocoon, as found 
in other genera; chloromeca is conspicuously distinct by its oval cocoon of a 
bright green colour, which is uni(iue, so far as I know, in the Lepidoptera. The 
cocoon of apicalis is brown, and (piadrangular from the longitiidinally arranged 
narrow leaves, which are incorporated with it. More knowledge of the early 
stages of these and other species is needed. The possibility cannot at present be 
excluded, that gtittularis may be a varietal form of Hohria, and that both may he 
a local ra(^e of fervens; I think, liowever, they are good species. 

33, Entometa margtnata. 

VCIK Cat. Brit. Mus., iv., 972. 

c?. 55r00 mm. Head and thorax brown with fine orange irroration. Palpi 
2i; brown. Antennae fuscousdirown. Abdomen hJackish. L<*gs brown. Fore- 
wings narrowly triangular, costa straight to near apex, apex rounded, temien 
sinuate, strongly excavated in middle, strongly oblique; brown densely irrorated 
with orange; three transverse fuscous lines; first from one-fifth costa to one- 
fifth dorsum, outwardly curved and dentate; an obscure fuscous dot on end of 
Cfcll at i; second line from two-thirds costa to dorsum before middle, finely 
waved; third from 3 doi'sum, parallel to terraen, wavy, becoming obsolete towards 
costa; cilia brown. Hindwings with terraen rounded; 4 and 5 short-stalked; 
blackish; an orange terminal band not quite reaching apex and tomus, sharply 
defined, its anterior border dentate; cilia orange, on apex and dorsum blackish. 

1 do not know the $ of this species. 

Viefona: Melbourne, Gisborne; Tasmania: . 

34. Entometa pbrvkns. 

?, Opmrhina fervem Wlk., Cat. Brit, Mus., vi., 1419. — <f. Leheda obscura 
Wlk., ibid., vi., 1464. — <f. Leheth saturata Wlk., ibid., xxxii.> 669. — rf. Entometa 
despecta Wlk., Char. Undesc. Ijcp., p. 66. 

cf, 44-64 mm. Hfad and thorax pale-ochreous usually finely irrorated with 
reddish or fuscous. Palpi 24 to 3; fuscous with more or less pale-ochreous 
irroration. AnUmnae fuscous; pectinations oohreous-tinged. Abdomen fuscous 
or fuscous-reddish ; paler beneath. I^egs brownish. Forewings naiTowly tri- 
angular, costa straight to near apex, apex pointed, termen sinuate, oblique; pale- 
ochreous with more or less fine reddish or fuscous irroration, sometimes dense; 
lines slender, fuscous; first from } costa, slightly angled posteriorly beneath 
costa, not reaching dorsum; a fuscous discal mark on end of cell before middle; 
second line from j costa to mid-dorsum, nearly straight, obscurely denticulate; 
third from beneath costa near apex to about j dorsum, interrupted to form a 
aeries of inter-neural dots; cilia concolornus. Hindwings with termen rounded; 
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3 connate or sliort-j^talked ; dark-f uscous, usually reddish- tinged towards dorsum 
and base, or wholly reddish; cilia concolorous. Underside of forcwinga reddish- 
ochreous; towards apex and termen CKdireous*grey ; first and third lines obsolete, 
second developed; of hindwings ocbreous-grey with a lai’go dorsal fuscous or 
r<*ddish suffusion, frOin whiidt two fuscous lines proceed to costa beyond middle. 

?. 0(3-75 mm. Palpi 6. Forewings broadei\ costa arched, apex more 

rounded, termen bowed; wlutish-oehreous, occasit>nally with fuscous irroration 
towards termen ; lines as in c?, but more distinct and sometimes reddish. Hind- 
wings orange; often with a fuscous or reddish, transverae, median suffusion. 

Walker’s type is a $ from Sydney, with an indistinct darker band across 
forewings. One S from Melluairne lias the hindwings fuscou-s-hrown. 

New South Wales: Newcastle, Sydney. Broken Hill; Victoria: Melbouine; 
Tasmania: Launceston; South Australia: Adelaide, Mt. Lofty. 


35. Entometa APiCAias. 

d*. Lebeda apkalin Wlk., Cat. Brit. Mus., vi., 1404. 

c?. 00-75 mm. Head and thorax ochreous or reddish-ochreous. Palpi 2J; 
brown. Abdomen fuscous or brown; paler beneath. lA‘gs fuscous or brown. 
Forewings triangular, costa straight to near apex, apex rounded, termen slightly 
sinuate oblique; pale-ochreous with more or les.s line reddish-brown irroration; 
markings fuj8Cous-l)rown ; ftrst line from one-fifth eosta, angled outwards above 
and l>elow middle, obsolete towards dorsum; a discal dot at one-third; second 
line from two-thirds costa to raid-dorsum, denticulate; third line from beneath 
« 0 Hta near apex to J dorsum, interrupted on veins to form a series of anteriorly 
curved lunules; cilia concoiorous. Hindwings with termen strongly rounded; 3 
connate with 4, 5; orange, basal two-thirds more or less suffused with fuscous- 
brown; cilia ochreous or orange. Underside of forewings with second ami 
third lines developed; of hindwings ochreous-grey with a transverse fuscous ante- 
median line. 

$. 80-122 mm. Palpi 5. Coloration as in cf, hut abdomen pale-ochreous; 
hindwings with 3 separate or connate; orange with usually a faint, darker, 
median, transverse shade. Forewings with costa arched, terinon slightly bowed; 
jmarkiugs similar but less distinct. 

The c? is easily recognised by its larger size, broader, pale forewings with 
<!istinct hut slender Hues and dichroic hindwings. The f is very similar to 
E, fervem, 

Queensland; Mt, Tambourine; New South Wales: Sydney; Victoria: Mel- 
bourne, Gisborne, Birchip; Tasmania; Launceston; South Australia: Murray 
Bridge. 

36. Entometa guttui aris. 

9. Amjidofm guUulark Wlk*. Cat. Brit, Mus., vi., 1413. ?, Opsirkina 
dccorata Wlk., ibid., xxxii., 565. 

cf. 66 mm. Head and thorax hrowmish-wdiivous. Palpi 3; fuscous-brown. 
Antennae dark-fuacous; pectinations ochreous. AMomen brownish-oebreous. 
Legs brown. Forewings narrow, triangular, costa straight to near apex, apex 
roundpoihted, termen slightly sinuate, oblique; pale-ochreous with brown irro- 
ration and markings; a basal costal spot; three stout transverse lines verv^ dis- 
tinctly developed, suffused and more or less confluent towards dorsum ; flr-st from 
J costa to } dorsum, acutely angled posteriorly beneath costa; a transverse mark 
on end of cell at two-flfths; second line from two-thirds eosta to before mid- 
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doi’sum, nearly straight, wavy; third line from beneath coata near apex to two- 
1 birds dorsum, broadly suffuse*! and eonftuont with second line in dorsal half, 
poNterior edge sinuate and sulKlentato; a narrow terminal suffusion; oilia brown- 
llindwings with terinen strongly rounded; 3 stalked with 4, 5 or sexjarate; 
(jrniige; ft small brown costal suffusion; cilia brown. Underside paler; forewinga 
with Heeond and third linos only; liindwings with two short lines from costa be- 
yond middle. 

* 

9. 170-172 mm. Coloration similar but paler. Palpi 4. Forewings broader,, 
tennon sliglitly bowed: markings strongly developed, but first line does not reach 
dorsiim, diseal mark at one-lhir<l; second and third lines much less suffused. 
llindwings with 3 separate or connate. 

This species is easily recognised, but, until the early stages arc known, ita 
distinctness from E. fervem will not be established. Walker erroneously gave 
the locality of his type of guHularU as South Africa. 

Queensland: Brisbane. 

37. EnTOMBTA HOBRIA. 

$, Ojmirhina aohria WIk., Cat. Brit. Mus., xxxii., 566.“-^$. 0. flexicoaiis 

I’cJd., Keise Nov., PL 84, f. 4, 5. 

(?. 52-58 mm. Head and thorax fuscous-reddish, usually finely irrorated 

Avitli pale-f>chreouH. Palpi 3 to 3i; fuscous, irrorated with pale-ochreoas. An- 
tetujue fuscous; pectinations ochreous-tinged. Abdomen pale-ochreouB more or 
less stiff uml with fuseotis-hrown. brown. Forewings rather narrow, tri- 

angular, costa straight to noiir apex, apex round-pointed, termon sinuate, oblique; 
pale-oehreous, more or less irrorated with reddish-fuseous, or rarely reddish with? 
slight pale-<ichreous irroration; transverse lines fuscous, very slender, often 
obscure or partly obs<dete; first line from i costa, angled posteriorly lieneatb 
eosta, not reaching dorsum, sometimes obsolete; sometimes a slight discal mark 
at two-fifths; second line from J costa to mid-dontum, sometimes denticulate ; third 
line obsolete, or represented by a few spots only; cilia concolorous. Hindwiuga 
with termcn strongly nnnided; 3 connate or short-stalked; orange; a reddish-grey 
costal blotch; at base, dorsum, and sometimes termen narrowly pale-ochreous ; 
cilia oebreous, sometimes mixed with brown. Underside of forowinga grey, more 
or less orange-tinged in centre, set^ond line well-developeil, but not reaching dorsum; 
of inndwings grey, with ii large whitish-ochreous dorsal blotch connected with* 
miiicoata by a short fuscous line. 

9. 82-104 mm. Palpi 3 to 3^. Forewings broader, eosta arched, aper 
rrninded, termen bowed; whitish-ochreous with very slight brownish irroration; 
lines very slender, but better marked than in cf ; third line represented by a series 
of spots. llindwings pale-orange. 

Walker’s type is a ? from Brisbane. 

North Queensland: Cardwell; Queensland : Brisbane, Toowoomba; New- 
South Wales: Lismore; Victoria: Melbounie, Brentwood, KewoU; Western Aus- 
tralia: Albany, Perth. 

38. Entomkta cutxmosAccA, n.8p. 

with green sack. 

c?. 60-75 mm. Head and thorax pale-oebreous, sometime* reddish-tinged^ 
F’alpi 2J to 3; fuscous with some pale-ochreous irroration. Antennae fuscous; 
pectinations sometimes ochreoiia-tinged. Abdomen oehneous-grey or oehreous^ 
whitish. r.i©gs brownish or grey. Forewings modwately broad, triangular, eosta 
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Btraight to lunir apex, apex rounded, tennen ftligbtly sinuate, oblique; whitislv 
more or less densely irroraled with reddish-brown; lines fuscous or reddish,- 
sometinies distinct, sometimes very slender, partly ol)Holete; first line from J 
costa, slightly angled posteriorly Iwnealh costa, not reaching dorsum; a small 
discal dot or mark; second line from f costa to mid-dorsum, sometimes denti- 
culate; third line obsolete; cilia concolorous. Hindwings with tennen rounded^ 
3 eonjiate; orange; sometimes grey on costa and part of termen, and pale- 
ochreous on base and doi«um; cilia orange or brownish, apices whitish. Under- 
side grey; ot forewings orange- ti nged ; second line of forewings developed; 
hindwings with a short transverse fuscous line from inid-costa. 

t)C-38 ram. Forewiugs rather paler, costa arched, tennen bowed; all 
lines obsolete, or with second line faintly indicated, sometimes also an interrupted 
third line and very rarely any first line, but a well-marked reddish discal spot. 
Hindwings pale-orange. 

Northern Territory: Darwin; Now South Wales: Newcastle; Victoria: Mel- 
bourne, Kewell, Inglewood; South Australia: Adelaide; Western Australia: 
Cunderdin; North West Australia: Derby, 

The type is a 9 in the South Australian Museum. I have seen only three 
examples certainly bred from green cocoons, and all of this sex. 

39. E>iTOM]i:TA ALBIDA. 

OpHrhim albida WIk,, Cat. Hrit. Mus., xxxii., 557. — Pinara erubencens Low., 
Trans, Koy. Soc. S. Aust., 1894, 77, 

(?. 64 mm. Head, thorax, and abdomen pale-ochreous. Palpi 2i; fuscous, 

inner surface pale-mdireous. Antennae fuscous. Legs purple-fuscous; coxae 
pale*ochrcous. Forewings narrowly triangular, costa straight, slightly arched 

beyond middle, apex round-pointed, termen doubly sinuate, concave in middle, 
strongly oblique; pale-ocbreous becoming paler towards termen; a fuscous-brown 
discal dot on end of cell; cilia conoolorous. Hindwings rather elongate, termen 
strongly rounded ; pale-ochreous, paler near termen ; cilia concolorous. 

9. 80 mm. Similar to cf, but considerably paler. Forewings broader, 
moderately arched, termen slightly bowed. I^alpi 21. 

Queensland; Duaringa, two Hi)ecimens from the Miskin Collection in tho 

Queensland Museum; New South Wales; W'arangesda. 

9. Ckmos Digqi^bsia. 

Turn., Ann. Q*ld. Mu«., x., 1911, 86. Type, J7. crocota Turn. 

Eyes hairy. Palpi long or very long, porrect, exceeding frontal tuft. Fore- 

wings with 2 from or from before middle, 6 and 7 stalked, 8 separalo, connate, 
or rarely stalked, 11 from middle; cell one-third to J. Hindwings with cell 
about one-third; 2 from before angle, 4 and 6 stalked, 3 seiiaraie, commie, or 
stidked with them, 7 from before middle, 11 absent, 12 anastomosing shortly 
with 7 near* its origin, subcostal cell moderate, with one or two pseudoneuria 
from near its middku 

A natural getms with some variability in its neuration. 

Key to speeiee. 

1. Forewings white with luscous markings ernoma 

Forewings not white 2. 

2. Cilia of forewings with whitish apices .. 3. 
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Cilia of forewings with apices not whitish 4. 

3. Forewings with discal spot; hindwings wholly or partly ochreous dcutymalla 
Forewings without discal spot; hindwings reddish or fuscous .. .. rufescena 

4. Wings grey 5. 

Wings reddish * . . . 6. 

5. Wings ochreous-grey* whitish . , spodopa 

Wings darker grey without ochreous tinge tephropsis 

6. Forewings with first and second lines confluent on dorsum . . . . croeata 

h'ore wings with first and second lines separate or obsolete 7. 

7. Siice small: colour dark-reddish *.nana 

Si;ce moderately large : colour pale-reddish or rcddish*o::hreous .... 8. 

8. c? with palpi 4, hindwings elongate; $ with apex of forewings rounded .. .. 

cpcloloma 

d with palpi 6, hindwings not elongate; $ with api'K of forewings pointed .. 

amtralasias 


40. Digglebu ecnoma, n.sp. 

^Kvofi^oi. unusual. 

9. 55 min. Head whitish. Palpi and antennae biackiBh. Thorax dark- 
fuscous mixed with reddish-ochreous and crossed by a transverse line of whitish 
hairs. Abdomen on dorsum ochreous, sides and under surface fuscous with 
apices of H<‘ginents whitish. l^egs fuscous; dorsal hail's whitish. Forewings 
elongate -triangular, costa gently arched, apex rounded, lermen slightly bowed, 
oblique; cell one-third, 8 connate; white with well-defined dark-fuscous markings; 
a narrow basal fascia; a second fascia at onc-ftfth, connected with preceding on 
dorsum; a large discal spot at one-third; a narrow fascia from three-fifths costa 
to mid-dorsum sinuate, anteriorly crenated, connected with preceding by a sub- 
median bar, a broader fascia also sinuate, but interrupted by v<?ins, at four-fifths; 
a terminal series of large spots; cilia dark-fuscous, interrupted by whitish op- 
posite veins. Hindwings with termcn rounded; 3 connate; colour as forewings; 
broadly suffused, transverse, fuscous fasciae at 1 and middle; a terminal series 
of fuwjous spots; cilia whitish, 

Ver>' diffenmt from any other known species. 

Western Australia: Cunderdin, one specimen reared from the larva in March, 
received from Mr. W. B. Alexander. 

f 41. Digolksia DASYArALLA, n.sp. 

, thick-fleeced. 

<f, 44-48 mm. Head, palpi, and thorax ochreous-brown. Antennae fuscous- 
brown, stalk ochreous brown. Abdomen and legs brownish -ochreous. Forewings 
broadly triangular, costa straight to near apex, apex rounded-rectangular, termen 
straight, scarcely oblique; cell one-third, 8 separate; ratluTr dark oebreous-brown; 
a small fuscous discal spot at one-third on end of cell; cilia ochreous-brown, 
apices except opposite veins whitish. Hindwings with termen rounded; 3 separata; 
brownish-ochreous; cilia br<»wnish-ochn*ous, apices partly whitish. 

9. 54 mm, Neuration as in cf. Colour uniformly fuscous, slightly ochreous- 
euffused only on bases of hindwings. Abdomen with terminal and lateral tufts 
extremely dense. Fore'wings broadly triangular, costa arelwd, termen slightly 
bowed, slightly oblique ; discal spot very obscure. Hindwings with veins narrowly 
ochreonB. 

Type in Ooll. Goldfinch. This and the following have the abdomen very 
hairy laterally as well aa posteriorly. 
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New South Wales: Mount Kosciusko (5000 ft.) in December; three specimens 
received from Mr. G. M. Goldfinch. The mules were taken swiftly in bright 

sunshine, the female at light at the hot«d. The sexual dichroism, exceptional in 
this genus, is probably correlated with the day dying habit. 

42. DniOLKSU BUFESCEKS. 

O astro pack a rnfescens Wlk., Cat. Brit. Mus., vi., Me (^asoma ruhida 

Wlk., ibid., xxxii., 506.— ^omb^r erenulata Luc., Proc. Linn. Soc. N.S.W., 1803, 
137. 

(?. 38*40 min. ?. 65-00 mm. Head, thorax, and abdomen grey, ustiaily 

more or Ies« reddish tinged. Palpi 4 to 5; grey or reddish-grey. Antennae grey; 
pectinations in c? oclircous-tinged. Ijcgs grey. Forewings trimjgnlar, costa 
slightly arched, apex rounded-rectangular, tortnen slightly sinuate, slightly waved, 
in d" Kcarcely oblique, in 9 more distinctly so; cell one-tbird, 8 separate (1 d), 
connate (4 d, 5 $) or short-stalked (1 ?) ; gi*ey, usually more or less reddish- 

tinged; sometimes a fuscous dot on end of cell at one-third; cilia concolorous, 

apices whitish between veins. Hindwinga with tennen strongly rounded; 3 

separate, 4 and 5 stalked; colour and cilia as forewings. 

Queensland: Brisbane, Stnidbroke Island, Mt. Tambourine; New South 
Wales: Sydney, Jervis Bay, Mt. Kosciusko; Victoria: Melbourne, Beaeonsfleld, 
Gisborne, Mt. St. Bernai'd; Tasmania: Hobart; South Australia: Mt. Lofty. 

43. DiOdLESu 8Pom)PA. 

Entometa ttpotlopa Turn., Trans. Boy. Soc. S. Aust., 1904, 239. 

ForeMungs with cell nearly J, 8 connate or stalked. Jlindwings with 3 
connate or stalked. 

Queensland : Brisbane. 

44. Dioglesu TErHBOP8i8, n.sp. 
rc^poxtf , ash-coloured. 

?. 50 mm. Head and thorax pale-grey. Palpi 8; expanded at apices; pah> 
grey. Antennae, abdomen, and legs pale-grey. Porewings elongate triangular, 
costa arched, apex rectangular, termen bowed, strongly oblique; cell nearly J, 8 
connate; pale-grey; a fuscous discal dot at two-fifths; a faintly-marked suh- 
terminal series of intcrneural fuscous dots; cilia grey. Hindwings with 
termen rounded; cell one-third, 3 connate; dark-grey becoming paler b.mards 
base; cilia grey. 

Allied to D. spodopa, hut darker grey without oebreous tinge, and without 
first and second lines on forewings. 

Queensland: Emerald in September; one specimen received from Mr. W. B. 
Barnard. 

45. Digglbsu orooota. 

/ 

Turn., Ann. QUd. Mus., x., 1911, 86. 

9* 54-66 mm. Head and thorax orange-brown. Palpi 6; somcwdiat ex- 
panded at apex; grey. Antennae pale-ochreoua. Abdomen ochreous-brown; 
underside darker. Legs brown. Forewings suboval, costa strongly anjhed, apex 
rectangular, termen nearly straight, moderately oblique; cell two-fiflbs, 0, 7, 8 
stalked (25); reddish-ochreous; markings fuscous; a nearly straight, wavy line 
from one-third costa to one-third dorsum; a discal dot at one-third lictween lines; 
second line wavy, from mid-co8ta, curved inwards to join first line on dorsum; 
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an interrupted line, or cbain of dots, from costa near apex to two-thirds dorsum, 
mfijifled obtusely outwards below middle; cilia orange-brown. Hindwings with 
temien strongly rounded; 3, 4, 5 stalked; pale-reddish; cilia rather paler. Under- 
side of hindwings with a very large dark blotch bisected by a darker line. 

North Queensland : Kuranda near Cairns, Cardwell. 

46. DlOOijKSlA NAKA. 

Opstr/ftna nam Wlk., Cat. Brit. Mus., vi., 1421. 

d*. 25-28 nun. Head and thorax recldish. Palpi 6; re^ldish. Antennae 
pale-grey, redd ish -tinged ; pectinations fuscous. Abdomen fuscous; underside 
ochreous-reddish. Legs reddish. Forewings triangular, costa straight nearly to 
apex, apex pointed, termen straight, oblique; cell 4, 8 connate; uniformly red- 
dish; a fuscoius diacal dot at 4} R slender, oblique, dark line from two-thirda 
costa to dorsum beyond middle; traces of a similar Bubterminal line; cilia red- 
dish. Hindwings with termen rounded; cell } to one-third, 3 connate or stalked; 
dark-reddish with a fuscous subdoraal suffusion; cilia dark-reddish. 

?. Unknown. 

Much smaller than any other species. 

Tasmania: Launceston, Lefroy. 

47. DiGOLESIA CYCLOX.OMA, 

Entometa cpcloloma Turn., Trans. Roy. Soc, S. Aust., 1902, 186.-~A’. plin~ 
thopa Turn., ibid., 1904, 239. 

Forewings with cell nearly 4, 8 connate or stalked. Hindwings with 3 con- 
nate or stalked. 

Northern Territory: Daraln; North Queensland: Cooktown, Cairns, Towns- 
ville; Queensland: Nambonr, Mt, Tambourine, National Park (4000 ft.); New 
South Wales : Lismore ; Victoria : Moe. 

48, DiGGLESIA AUSTRAEASrAB. 

Sombyx australasiae Fab,, Syst. Ent.* iii. (1), 422, — 0p9irhina msuto Wlk., 
Cat. Brit. Mus., vi., 1420. — 0. inte^ierata Wlk., ibid., xxxii., 657. — 0, 

Wlk., ibid., xxxii., 658. — 0. pudorina Wlk., ibid., xxxii., 558.— Bowbyx frugalis 
Luc., Proc. Roy. Soc. Qld., 1901, 74 . — Pimra pervicax Luc., ibid., 1001, 76. 

cf, 32-36 ram. "feyes small. Palpi very long, more than twice length of 
frontal tuft. Head, palpi, antennae, thorax, abdomen, and legs ochreous-reddish. 
Forewings oval-triangular, costa straight to near apex, apex rounded, termmi 
bowed, oblique; cell 4» 8 connate or stalked; reddisb-ochreons; two faintly marked 
transverse lines, darker than ground colour, but edged with paler oehreous; first 
from one-third costa, strongly outwardly canned to near base of dorsum, pato 
anteriorly; second from two-thirds costa, curved outwardly benenth oosta, tlienee 
straight to about mid-dorsum, pale posteriorly; a minute dark discal dot before 
middle; a subterminal series of dark dots forming a nearly straight line; cilia 
coneolorous. Hindwmgs with termen rounded; 3 connate or (dalked; iH^dish, 
rather darker than forewings; cilia coneolorous. 

42-52 mm. Wings much more elongate; forewings narrow, apex toler- 
ably pointed; markings sometimes distinct, but often obsolete. 

Queensland: Clermont, Brisbane, Rosewood, Toowoomba; New South Wales: 
Lismore, Sydney, Jervis Bay, Mt. Kosciusko; Victoria: IM^lboitme, Beaeonsfidd, 
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Oiabome^ CaBtleinaino ; Tanmania: Launceston, Ulverstcmei Hobart, Bothwell; 
South Australia: Adelaide, Mt Lofty, Mt. Gambiorj Western Australia: Perth, 

10, Genus Opsirhika, 

Wlk., Cat Brit. Mus,, vi., 1418; Turn., Trans. Hoy. Soc, S. Aust, 1904^ 
2A0. Type, 0. alhiffutta Wlk. 

Eyes hairy. Palpi long, porreet, exceeding frontal tuft. Forewinga with 
eell i or less; 2 from one^hird, 3 from two-thirds, 6 and 7 stalked, 8 sometimes 
stalked with them, 11 from middle. Hindwings with cell less than 4; 2 from 
middle, 3 from J, 4 and 5 separate, 7 from one-third or from before one-third, 
11 absent, 12 anastomosing shortly with 7 soon after its origin; subcostal cell 
moderate or rather small, with a basal and sometimes also a median pseudo- 
neurium. 

Key to species. 

1, Forewings with first and se;'ond lines whitish .. cdbigutia 

Fore wings with first and second lines fuscous, very slender, denticulate . . . . 

pyrsocoma 

49. Opsirhina albiguota. 

d*?. Opsirkina albiyuita Wlk., Cat. Brit. Mua., vi., 1419. — ?, Uhaihymttles 
Jechriodes Turn., Ann. Q’ld. Mus., x., 89. 

J. 22-26 mm. Head and thorax brown; face ochreous-whitish. Palpi 2i 
to 3; fuscous-brown; upper edge ochreous-whitish. Antennae fuscous-brown; 
stalk partly whitish. Abdomen brown; tuft large, with some whitish hairs. 
Legs fuscous- bro wn ; fuscous with whitish annulations. Forewings tri- 

angular, eosta straiglit to middle, then gently arched, apex rounded, termen 
slightly bowed, scarcely oblique; 8 connate or short-stalked; dark-chestnut-brown, 
broadly suffused with whitish-grey towards termen and dorsum; a conspicuous 
white, obliquely transverse, discal mark at two-lifths; two very slender whitish 
transverse lines; first from i costa to one-third doraum; second from two-thirds 
costa to mid-dorsum, sinuate; a series of fuscous subtcrniinal dots m»ariv 
parallel to second line, obsolete in middle of disc; cilia brown, apices whitish. 
Hindwings with termen rounded; sulx^ostal cell with one or two pscudoneuria, 4 
and 5 connate or separate; brown; cilia brown. Underside brown without 
markings. 

?. 58-60 mm. Palpi 0. Forewings broader than in cf, costa more arched, 
apex more pointed, termen more oblique; coloration similar, hut much paler and 
grey suffusion more variable; markings similar, but discal mark obsolete or very 
faintly indicated. Hindwings as in S, but paler. 

One or two pseudoneuria arise from the suBooatiiJ cell, one from base, the 
aeeond, which is often absent, from about middle. 

Queensland; Southport; New South Wales: Mt. Kosciusko; Victoria; 
Beaconsheld, Qiidyome, Inverloch; Tasmania; Launceston, Hobart. 

50. OpSIRHUSTA PTRBOOOlfA. 

Claihe pyrsocoma Turn,, Trans. Roy. Soc. S. Aqst., 1902, 185. 

Palpi in cj 4, in S 5. Forewings with 8 separate, connate, or short-stalked, 
l^dwinga wHfra single pseudonenHum, sometimes branched, from base of sub- 
eoBtal cell; 4 and 5 separate. 

Northern Territory: Darwin; North Queensland: Thursday Island, Cook- 
town, Hetberton, Townsville; Queensland; Geyndah, Brisbane. 
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11. Genus Neukocuyta. 

Turn.^ Trans. Ent, 1918, 181. Type, AT. erfna Swin. 

Palpi moderately long, porrect, reaching beyond frontid tuft, densely hairy. 
Forewings with 2 from one-tbird, 3 from two-thirds, 4 and 5 approximated at 
origin from angle of cell, 6 from upper angle of cell, connate or stalked with 7 
and 8, which are stalked, 11 from two-thirds, free, but running close under 12. 
Hindwings with 2 from middle of cell, 3 from shortly before angle, 4 and 
stalked from angle, (i from upper angle, 7 from shortly before angle, 12 
anastomosing with cell from hear base to one-third; subcostal cell small, twO' 
pseudo neuria arising together near base *ind diverging. 

Differs from all other Austndian genera in 7 of hindwings arising from 
near end of cell, and 12 anastomosing with cell near base. Mr. W. H. T. Tama 
of tlie Pritisb Museum informs me that the eyes are smooth. 

51. NeUKOCHVTA EDNA. 

Clafhif e/ina Swin., Ann. Mag. Nat. Hist (7), ix., 1902, 10(1 

c?. 21-22 ram. 2. 30 mm. Head and thorax whitish-oebreous ; in $ grey- 
whitish. Ihilpi whitish-ochreous; pectinations in d* 9, in 2 3. Abdomen whitish- 
ochreous tinged with reddish. lAigs whitisli-ochreous; anterior pair reddiab- 
tiuged. Fore wings triangular, costa straight, apex round-pointed, termen scarcely 
bowed, slightly oblique; otthreous-whitish irrorated with reddish-brown, more^ 
densely in d; cilia ochreouB-whitiHh, in cf tinged with reddish-brown, llindwinga 
with termen rounded; oebreons-whitish, in c? reddjsb4inged ; cilia concoloroua. 

Described from four examples, including the type, in the British Museum. 

North West Atistrolia: Sherlock River. 


12, Genus Pekxa. 

Wlk., ('at Brit. Mus., v., 1127. Typo, I\ expotiiia Lewiu. 

Eves hairy; sometimes small. Pal\)! short, not extending beyond frontal 
tuft. Forowings with 2 from about one^third. 3 from about two-thirds, 6 and 7 
stalked, 11 from middle. Hindwings with cell 1 or less; 2 from middle, 7 from 
l)efore or beyond middle, stalked with 11, which runs into 12; subcostal ceD 
large, with a strong jiseudonourium from its hose. 


to speciea, 

1. Hindwings white 

Hindwings fuscous or grey 

2. Fore wings with d>cal spot represented by a fuscous bar . 

Fore wings with cl i seal .spot white 


o 

. cMorophragma^ 
brevlpvnniii 


62. Pkuna ohjjOkofhuaoma. 

}iomh}/x chtorophraf^nm Meyr. (ined?). 

cf. 36-37 mm. Head white; sides of face? sometimes ochreous. Palpi dark* 
fuscous; towards apex ochreous. Antennae oidireous-fuseous, stalk white. Thorax 
and abdomen white. Ijcgs white; tarsi grey. Forowings triangular, costa, 
straight, apex rounded, termen nearly straight, oblique; white; markings grey, 
clearly defined; a spot on base of costa; a sub-basal spot; a broad line from 
one-thinl costa to one-third dorsum, sharply angled posteriorly beneath costa;, 
from this angle a longitudinal bar connects it with a similarly angled line fi*om 
two-thirds costa to two-thirds dorsum; and this longitudinal bar is sometimes. 
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prolonged to connect witli a Huhuuirginal line, angled first imletiorly tUen pos- 
teriorly beneath costa, thence wavy to bet’oro tornus*, cilia white. Hindwinga 
with tennen rounded; white; cilia white. 

Victoria: Kewell, Birchip; Western Australia: Beverley, Dowerin. 

53^. PeRXA flRBV'tPKNNXS. 

Tearn hrempemis Wlk., Cat. Brit. Mus., xxxii., 353. — Birnhys f,gurata Luc.^ 
Proc. Roy. S«>c. (^Id., 1901, 74. 

(J. 34-3G mm. $. 40 mm. Head brownish; lower part of face ochreous. 

Palpi dark-tiiscous, towards af>ex ocdireous. Antennm? brownish, stalk grey. 
Thorax fuscous-brown; patugia of t? white except in centre. Abdomen wdiitish; 
in $ grey. Legs wdii tish- ochreous* ; in ? gi’cy; tarsi fuscous. Forewdngs oval- 
triangular, costa arched, apex rounded, termen bowod, oblique; fuscous -brown, in 
$ grey; markings partly darker, partly white; a wdiite basal patch cotdaining a 
dark spot on costa; a transverse sub-basal dark line, followed by a wliitish line,, 
and this again by a dark line from one-third costa to one-third dorsum; similar 
thrw lines from two-lbirds costa to two-thirds dorsum; median area between 
lines crossed by a dark-fu.scous patch above middle, containing a central white 
spot, area between patch and dorsum white; in 9 these markings arc less dis- 
tinct; a broad white subterminal line, not reaching costa, interrupted above 
mid<lle; a subapical dark costal blotch giving rise to a broad dark submarginal 
line, posteriorly edged with whitish; a teminal series of white spots; cilia 
fuscous. Hindw'ings with termen rounded; white, in ? grey; cilia concolorous. 

North Queensland: Cairns; Quomialand; Brisbane; New. South Wales: New- 
castle. 


54. Pernta kxposita. 

Bt?mbyx exposita Lewdn, Prodr, Ent., 8 , 1805, PI. vii. — B, pusilla Don., 
Ins. New* HoJl. Lep., 1805, PL xxxv. — cf. Perna comhinata Wlk., Cat. Brit. 
Muh., vii., 1757. — $. Eriogastcr Ugnosa Wlk., ibid., vii., 1707.- c?. E, hef^eJf 
Wlk., ibid., xxxii., 571. — 9. Cosmotriche indisUncta Butl., Trans. Ent, Sue.* 
1880, 387, — 9. PoeciUwampa hrevin Wlk., ibid., xxxii., 571.— 9. TarJlUa rujo^ 
cinerea Wlk., ibid., xxxii., 573. 

c?. 28-32 mm. Head, palpi, and thorax brown or grey, tips of hairs whitish.. 
Antennae brownish. Abdomen and legs brown or grey. Forewings triangular, 
costa straight to near apex, apex round-pointed, tennen slightly bowed, slightly 
oblique; brown or grey with some whitish irrorstion, median band rather darker; 
an irregularly dentate dark-fuscous line from one-tbird costa to one-third dorsum; 
a similar line from two-thirds costa to two-tbilds dorsum, bc;it first inwards 
beneatli costa, then strongly outwards, inwards again above dorsum, posteriorly 
edged with whitish; a white median discal ilot; a dentate fuscous subterminal 
line, edged anteriorly with whitish; eilia concolorous. Ilindwings with termen 
rounded; brownish-fuMcous or grey; cilia concolorous. 

$. 34-40 mm. Forewings more elongate, tennen more oblique; markings 
usually as in cf but much fainter, sometimes obsolete; coloration browni-sb-grey. 

North Queensland: Cairns, Herberton; Queensland: Clermont, Brisbane,. 
6t rad broke Is., Coolangatta, Toowoomba; New South Wales: Sydney, Jervis 
Bay ; Victoria : Melbourne, Ldlydale, G'Isborae, Kewell ; Tasmania : Hobari ; Sontk* 
Australia; Adelaide. 
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Species unrecognised or wrongly referred to thie famUy. 

66. Nadiasa parvigutta Wlk., Cat. Brit. Mua., v., 1016 » a 9 Pimra, which 

I have not identified. „ * ai. i - 1 

66. Perna 1 flavescem Wlk.. ibid., v., 112S belongs to the Anthehdae, 

67 KHoocist^r t Wlk., ibid., vi., 1473. 1.^1 

S'. PoecLcatnpa Uucopyga Wlk., ibkl, vi., 1477 ia a synonym of Ochrogaeter 

69. Entometa ignohiliB Wlk., Char. UndeBc. Lep., p. 67 belong to the 
60. PoecUocampa simple.!: Swin., Cat. Oxf. Mus., i., 1892, 207 la not Australian. 
It is probably 3£eto#kWtWa psidit Snlle from Mexico. 

61 Bomhyx fumosa Luc., Trans. Nat. Hist. Soc, Q Id., 1894, 104. 

62 Bomhyx ocidaris Lae., ibid., 1894, 104 belongs to the limacodidae. 

63 Bomhyx fmfis-olens Luc., ibid., 1894, 105 belongs to the Psychidae. 

64. Bomhyx effma Luc., Proc. Koy. Soc. Qld., 1901, 75 is a synonym of Cyno^ 
sarga omata (Notodontidae). 
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UPPER PERMIAN COLEOPTEBA AND A NEW ORDER FROM THE 

BELMONT BEDS, NEW SOUTH WALES. 

By R. J. Tillvard, M.A., So.D. (Cantab.), D.Sc. (Sydney), F.N.Z. Inst, F.L.S., 
F.E.S., Entomologist and Chief of the Biological Department, 

Cawthron Institute, Nelson, N.Z. 

(Plates xlv.-xlvi. and three Text-figures). 

[Read 24th September, 1924.] 

Up to the present, the earliest known fossil beetle elytra have been those 
of the Trias. In the Upper Trias of Ipswich, the Order Coleoptera is dominant, 
nearly half the total number of insect fossils so far discovered there belonging 
to this Order. 

M. D. Zalessky recently described (M4m. Com. Qeol., cxxxix., New Series) 
an alleged fossil beetle (not an elytron) of Permian age, naming it Microcan’ 
tharis minuius, and assigning it to the family Ptiliidae (Trichopterygidae). The 
total length of this peculiar impression is only 20^, i.e., about one-twentieth 
that of the smallest beetles known to exist! Neither in the excellent photo- 
micrographs (x 900) nor in the description of this specimen can I find any- 
thing which proves it to be even an insect, much less a beetle, and I db not 
think further notice need be taken of it. 

The assemblage of Upper Permian insect wings discovered at Belmont by 
Mr, John Mitchell some years back consists of the most highly specialized 
Palaeozoic types yet discovered anywhere in the world. The Orders so far 
brouglit to light there are the Hemiptera-Homoptera, Mecoptera, Paramecoptera 
and Neuroptera-Planipennia. Such an assemblage is one amongst which there 
would be a high probability of the occurrence of Coleoptera, since these latter 
are morphologically more archaic in most respects than any of the Orders just 
mention^, except the Homoptera. Thb bei^ so, both Mr. Mitchell and his 
more recent co-workers, Mr. and Mrs, T. H. Pincombe, have kept a careful 
watch for the possible occurrence of beetle elytra during their explorations of 
the Belmont Beds, and both have been well rewarded. Of a total of thirty 
specimens discovered (excluding numerous fragments not complete enough to 
name), no less than six are Coleopterous elytra, and four of them are ex- 
cellently preserved, so that almost every detaB of structure can be made out. 
Pour of these are small elytra which appear to be ancestral to the Upper 

Triassic genus Adtmoaym and allies; another (a large elytron with only faint 

traces of sculpturing, but with a well preserv^ alula exactly like that of the 

recent genus Eyirophiim ifcsdf) may . be considered, without any reasonable 

doubt, to be one of the direct ancestors of the existing Hydrophilidae. 
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UPPER PERMIAN OOLBOPTERA, 


In addition to these, it has faJIen to Mr. Mitchell bimsell to make the 

finest discovery of all, viss., an almost complete elytron, of large size and 

beautiful preservation, which differs from all known Coleopterous elytra in be- 
ing exceedingly flat, with a straight sutural margin, and in having a complete 
system of venation clearly marked upon it. As this fossil exists side by side 

with true beetle elytra, it cannot itself be one of the ancestors of the Order 

Coleoptera. Nevertheless it is clear that it belongs to the Order from which the 
Coleoptera themselves arose, just as the Protodonata belong to the Order an- 
cestral to the true Odonata, though now known to have existed for a consider- 
able period side by side with them. For this fossil, then, the new Order Pro- 
tocoleoptera is proposed, and its position will be intermediate between the Car- 
boniferous Protoblattoidea (with whose venation it is in rather close agree- 
ment) and the true Coleoptera. 

Order OOLSOPTKIUL 

PERMOPHILIDAE, fam. nov. 

Elytra resembling those of recent Hydrophilidae in general form and pos- 
sessing a well developed alula (text-fig. 1, al), but without the angulation of the 
sutural and lateral margins near base, found in recent Hydrophilidae; sutural 
and lateral margins both very narrow; convexity slight; sculpture slight or 
absent. 

Permophilus, n.g. (Text-fig. 1). 

Medium to large elytra, about one-third as broad as long, with pointed 
apex; alula well rounded, attached close to base on posterior aide, as in Hydro- 
philidae. 

Genotype, Permophilus pincomheif n.sp. (Upper Permian of Belmont, 

N.S.W.). * 

Permophiuus pinoombim, n,8p. (Text-fig. 1, o). 

Total length of elytron, 21.5 mm., being the full length except for the ex- 
treme tip, which is missing; greatest breadth, 7 mm. Alula almost circular, 
diameter 1.8 mm. Sutural margin exceedingly narrow, strongly curved for 
about 4 mm. from base (this portion forms the scutellar margin), then running 
fairly straight to half-way, finally inclining inw'ards very slightly. Lateral 
margin (costa) with basal portion missing for 4 mm., thence running nearly 
straight and subparallel to sutural margin to half-way, thence curving markedly 
inwards and finally converging strongly towturds sutural margin; although the 
actual apex is missing, it was evidently strongly pointed, as in Hydrophilua 
(Text-fig. 1, b). ^ 

No definite longitudinal striae are present, but here and there are to be seen 
very faint traces of a delicate, branching venation; in several places the area 
between two more or less parallel veins appears to be furnished with very 
weakly formed, flattened tubercles of considerable size (diameter 0.2 to 0,3 
imn.), cither more or less circular or slightly hexagonal. Along the internal 
edge of the thickened sutural margin near base, running out from the hinge of 
the alula, is a series of four more strongly marked tubercles of much smaller 
diameter; probably these are the impressions left by a i*ow of four deeply 
marked punctae in the ori^al elytron, while the weak, flattened tubercles above 
mentioned may have been shallow depressions between the obsolescent veins. 

Type, Specimen No. 23 T. in Mr. l^neombe*s Collection. 
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Horizon: Upper Permian of Belmont, N.S.W. 

This species is dedicated to its discoverer, Mr. T. H. Pincombe of New 
Lambton, near Newcastle. 

Permophilus (?) MiKOB, n.sp. 

A poorly preserved but complete elytron; total iengrth, 10 mm., greatest 
breadth, 3.6 mm. Alula not preserved. Shape somewhat similar to the pre- 
vious species, but the apex not quite so sharp. No signs of sculpture or vena- 
tion except, here and there, slight indications of faint longitudinal striae. 

Type, Unnumbered specimen in Mr. J. Mitchell’s Collection. 

Horizon; Upper Permian of Belmont, N.S.W. 

PEKMOSYNIDAE, fom. nov, 

vSmoll elytra without any definite humeral or scutellar angle; more or less 
strongly convex, about one-third as wide as long, or a little over, with apex 
moderately pointed. Sculpture consisting of nine longitudinal striae, of which 
the drst * (counting from lateral margin or costa) is continued nearly to apex, 
receiving two or more of the succeeding striae upon itself distally. 

Febmosykte, n.g. (Text-flg. 2). 

Elytra about 3 mm. in length, with lateral margin not thickened, sutural 
margin well-formed but narrow, and both margins considerably curved. * Striae 
either plain or punctate, tlie second, third and fourth striae ending on the 
first, the eighth ending on the ninth; ninth stria (next to sutural margin) arising 
basally considerably further from margin than from eighth stria; usually a 
vestige of a short tenth stria in basal part of interval between ninth stria and 
margin. 

Genotype, Permosyne helmonteneis, n.sp. (Upper Permian of Belmont), 

This genus contains elytra very similar in general appearance to those of 
the Upper Triassic genus AdemoByne Hand!., found at Ipswich, Q., and NarelJan, 
N.S.W., but distinguishes! from them by the very tyi)ical arranginnent of the 
striae. 


Key to the Species of Pennosyne. 

1* Elytra with simple longitudinal striae ^ 

Elytra punctate-striate 3 

2, Longitudinal striae very evenly placed, none of them sinuate except the 
second, which is only slightly so; lateral and sutural margins distinctly 

curved when approaching apex P. belmontenais, n.sp. 

Longitudinal striae not so evenly placed, tl» second, third, eighth and ninth 
slightly sinuate; lateral and 8ut#al margins nearly straight when approach- 
ing apex, so that the elytron is narrower and more triangular distally than 
in previous species P. affinin, n.sp. 

3, Breadth distinctly greater than one-third of length; punctate striae very 

strongly marked P. mitchelli^ n.8p. 

Breadth just one-third of length ; punctate striae only weakly marked . . . . 
P. pincombecLe, n.3p. 


♦ Most Coleopterists appear to number the striae from the sutural margin 
outwards; but this is proceeding from the posterior border of the wing towards 
the anterior border, and appears to me to be illogical; I therefore number them 
from the anterior border Mckwards or inwards. 
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1. a, Pennophilus pineombei, n.g. elytron (x 2.7), with miBsing 

portiona restored by dotted lines; sutural margin to right, lateral margin (costa) 
to left; al, aiukt. b, EpdrophUus latipalpiM Cast.; E^nt, fam. HydrophUidae, 

elytron for eompaiison with a, (x 2.7). 

2. Pemtosf/n^ belmontensia^ n.g. et sp., elytron (x 20); drawn from type- 
counterpart, sutural margin to right, lateral margin (costs) to left, and slightly 
broken basal portion retrod. 

3. Protoe/?letts miteh 0 &i, n.g. et sp., elytron (x 6), sutural margin (am) to 
right, lateral mar^ /C) to left, missing apical portion restored by dotted lines. 
Venational notation (Cpmstock-Needham): — ^lA, 2A, 8A, the three anal reins; 
C, eogta; Cui, first cubitus, with branches Cnuf Cuu; Cna, seoond cubitus; M, 
media, with branches Mi^Sf Ms, M 4 ; Bi, main stem of mdias; Rs*a, Ei«si the 
two principal branches of the radial sector; Be, subeosta. 
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Pkkmosyne BfiijMONTBNsie, n.sp. (Plate xlv,, fig* 1; text-flg. 2.) 

Total length of elytron, 3.1 mm.; greatest breadth, 1.3 mm. Sutural margin 
narrow but strongly marked, well eurved. Basal third of lateral (costal) margin 
apparent^ with a marked thickening, from the inner edge of which the first 
three striae appear to arise; second stria ending on first a short distance from 
its end, third stria ending on first almost at its end; fourth to seventh striae 
ending on lateral margin not far from apex, eighth almost at apex, ninth on 
sutural margin at one-fourth from apex. Slight indications of the beginning of 
a short stria at base of elytron, in the rather wide space between ninth stria and 
sutural margin. 

Type, Specimen 13a T., and type-counterpart Specimen 13h T., in Mr. T. 
H. Pineombe's Collection. 

Horizon; Upper Permian of Belmont, N.S.W. 

Pbbmosyne affinis, n.sp. (Plate xlv., fig. 2). 

Total length of elytron, 2,9 mm,; greatest breadth, 1.1 mm. Differs from 
the previous species in its more pointed shape apically, in the more evenly 
rounded humerid margin, and in having the lateral margin apparently strongly 
thickened at its extreme base. Third and fourth striae apparently arising from 
a common stalk at about one-fifth from base; seventh to ninth striae more 
sinuate basally; space between ninth stria and sutural margin wider basally than 
in previous species, with indications of a short tenth stria on it; eighth stria 
as well as ninth ending on sutural margin. 

Type, Specimen No. 92 in Mr. J. Mitchell’s Collection. 

Horizon; Upper Permian of Belmont, N.S.W, 

Perhosynk mitohelli, n.sp. (Plate xlv., fig. 3). 

Total length of elytron, 3.0 mm,; greatest breadth, 1.2 mm. The elytron 
is perfect except for the extreme apex and base, which are jaggedly broken off, 
and the sutural margin, of which only the middle third is preserved. Punctae 
strongly marked throughout, the distances between successive punctae being de- 
finitely less than the distances between successive striae in the middle of the 
elytron. Second stria very sinuate basally, arising close to third; the other 
striae very regularly arranged, not sinuate. 

Type, Specimen No. 79 in Mr. J. Mitchell’s Collection. 

Horizon: Upper Permian of Belmont, N.S.W. 

This species is dedicated to its discoverer, Mr. John Mitchell 

pKBHOSVNE FINOOMBEAE, n.sp, (Plate xlv., fig. 4), 

Total length of elytron, 3.3 mm. f greatest bwadth, 1.1 mm. Differs from 
the previous species in being longer and narrower, much more pointed apically, 
and haAdng the punctate striae more weakly marked, the distances lx*tween suc- 
cessive punctae being about the same as those between suettessive striae in the 
middle of the elytron. The elytron is completely preserved, but, unlike the 
previous three speeiesj it is strongly carbonized, and the impression is not as 
clear as in the others. 

Type, Specimen No. 14 T. in Mr. Pincombe’s Collection. 

Horizon: Upper Permian of Belmont, N.S.W. 

This specimen is dedicated to Mrs. T. H. Pineombe, who baa done valuable 
work with her husband in exploring the Belmont Beds. 
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FROTOGOLKOPTKRA, ordo nova. 

Prinutive insects resembling Coleoptera but having fiajttened, tegminous 
elytra with straight sutural margin and a complete system o£ wing-veins, deve- 
loped, Costal margin greatly curved. Membrane strongly punctate bstween the 
veins. 

PROTOCOLEIDAE, fam. nov. (Plate xlvi.). 

Large, broad elytra having all the veins from Rs to Cua strongly branched, 
one branch of the radius curving round subparallel to costa and junciioning with 
the successive branches of Rs and M in turn. Cuis a long vein marking off a 
definite anal area, ending more than half-way from base; on this area, lA lies 
just below Cu 2 while 2 A and 3 A arise in a group by themselves from the curved 
basal portion of the sutural margin. 

pROTOOoijBtJS, n.g. (Plate xlvi., fig. 5; text-fig. 3). 

Elytron broad, flat and fairly strongly chitinized, with strongly curved 
costal margin. Sc arising as a deep furrow vein, close to costal margin at base, 
then diverging slightly from it, but approaching it again distally. Bi a strong, 
slightly curved vein ending distally on Ea; Eb arising close to base and branch- 
ing at about one-fifth of the wing-lengtb from base; Es-s branches again at 
about half-way along the wing, Rs running into Ei but Es continuing to run 
sub- parallel with the margin and receiving the ends of E 4-6 and the branches 
of M upon itself, finally ending up close to the apex. M developed basally as 
a weakly chitinized and rather broad, flat vein, with its first anterior branch at 
about one-fourth of wing-length; from this point onwards it becomes a strongly 
marked but narrow vein, with its main stem approximately along the mid- 
longitudinal axis of the elytron, though slightly arching between successive 
branches; four anterior branches are given off in succession, the first three of 
which end up on Ri (extreme apex missing). Cu a broad, flattish, rather weakly 
chitinized vein, branching into Cui and Cua very close to base; each of these 
veins is again branched more or less dicliotomically, the upper part of Cui 
running below and subparallel to the main stem of M. lA arises as a broad, 
flat vein just below Cua, and runs with a slight curve below it to end, without 
branching, at about two-thirds of the wing-length. The other two anal veins 
arise far from lA on the curved basal portion of the sutural margin, 2A being 
simple, 3A branched; the anterior l)ranc}i of 3A junctions with 2A to form a 
Y-vein. Sutural margin broad and nearly straight except at base, where it is 
stouter, narrower and much curved. 

Genotype, Protocoleus mtch4*lU, n.sp, (Upper Permian of Belmont, 
N.S.W.). 

Paoi'Ocoi^EUs MITCHELU, n.ftp. (Plate xlvi, fig. 5; text-fig. 3), 

Total length of preserved portion of elytron, 21.5 mm., indicating a com- 
plete elytron of total length about 24 mm.; greatest breadth, 7 mm. The elytron 
is ochreous in colour on the tisual pale-greyish, cberty shale of the Belmont 
Beds, and is impressed with the under.»ide uppermost, so that the veins are all 
grooves of varying depths, with the exception of the deeply concave base of Sc, 
w^hich stands up as a strong ridge; the strongly formed base of R appears as a 
deeply impressed groove below the raised 1^. Apart from these inequalities, 
the rest of the el^ron is very flat. The extreme base of the elytron is of 
peculiar form, the attachment to the thorax having been apparently eSeoted 
by means of a single large callus at the base of the subepsta and radius; this 
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swelling perhaps represents a fusion of originally separate anterior and posterior 
calli. Fi'om below this callus the posterior margin arches strongly away in a 
direction almost exactly opposite to that of the costa, and then curves strongly 
round into the sutural margin; hence the extreme basal posterior part of the 
tegmen lies actually at a level anterior to the origins of the veins Sc, R, M 
and Cu. This is in strong contrast with the condition seen in Blattoidea, where 
the base of the costal margin projects more or less anteriorly to the rest. 

Venation as given in the generic definition. Sculpture consisting of very 
numerous, minute pits or punctae, scattered for the moat part irregularly over 
the whole of the membrane between the veins, but showing a marked tendency 
to become arranged in lines along each side of the veins. The spaces between 
successive veins contain these pits from two to four deep, acjeording to their 
width. 

By turning the photograph in Plate xlvi., flg. 5, upside down, so as to re- 
verse the lighting, the elytron will appear with raised veins and sunken pits; 
this is the appearance which it w^ould have had in life if viewed from above. 
In the actual impression, the pits show as tiny raised tubercles, the veins as 
grooves or channels. 

Type, Specimen No. 81 in Mr. J. MitchelFs Collection (date on label, 

m2). 

Horizon: Upper Permian of Belmont, N.S.W. 

This species is dedicated to its discoverer, Mr. John Mitchell, to whom also 
tlie first discovery of true Coleoptera in these beds is due. 

In conclusion. I desire to express my thanks to Mr, W. C. Davies, Curator 
of the Cawthron Institute, for the excellent photographs from which the Plates 
have been made. 


Explanation of Plates xlv.-xlvi. 
Plate xlv. 

Fig, 1. rermo»yne helmonUnBk n.g. et sp. (x 18,6). 
Fig. 2. Permosyne affinin n.g. et sp. (x 21). 

Fig. 3. Permosyne mitchelli n.g. et sp. (x 21.5). 

Fig. 4, Permosyne pincombeae n.g. et sp. (x 17). 

Plate xlvi. 

Fig. 6. Protoeolcus mitchelli n.g. et sp. (x 8). 
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THE INii^LUENCE OF CERTAIN COLLOIDS UPON FERMENTATION. 

Pakt i. 

By R. Qrkig- Smith, D.Sc., Macleay Bacteriologist to the Society* 

(Six Toxtrfigores.) 

[Read 20th October, 1924.] 

While testing the fermentative activities of the high temperature organism, 
au experiment was made with powdered charcoal auBpended in a duid containing 
ammonium Bulphate, potassium citrate, sodium phosphate and magnesium sul- 
phate. A quantity of carbon dioxide was given and it was thought that 
the charcoal had been fermented. Soot prepared by allowing the smoky dame 
of a bunscn burner to play against a vessel containing water also seemed to be 
fermented. The same applied to soot puride<l by ignition followed by treatment 
with alcohol and ether. 

Following up the matter, it was discovered that it was nmther the soot nor 

the charcoal, but the oitrate of potash in the medium that had been attacked. 

In the absence of carbon, the citrate was not fermented, a fact which was 
ultimately traced to the conditions that obtained in the experiments. The 

bacteria had l»een chilled and in this state were powerless either to increase in 

numbers or to utilise citrate. 

Not only did charcoal and soot overcome this inertness of the xmerobes, but 
kieselgttbr and fuller’s earth had the same effect These substances are colloids 
and it would appear that this group of bodies is capable of overeoming certain 
conditions inimicable to fermentation. 

The action of colloidal bodies is of considerable importance and little has 
been done with regard to their induenee upon fermentation. 

As this organism seemed to be very well adapted for the dneidation of 
questions of this nature, chiedy on account of the faet that it grows at 60* and 
the fluids are automatically purified, it was decided to inveetigate the action of 
some of the ordinary mineral and other colloids. 

Among the latest works upon the action of colloids in hastening baeteriid 
fermentation is that of Sfihngen (Centr. f. Bakt. 2te Abt., 88, 1813, 621). The 
paper bears upon the kind of phenomena that are likely to be met with in work 
upon the fermentative activity of the high temperature organism, and some of 
the points may be noted. He found that bacteria such as B. flmr$9O0nB Ugue- 
fudens and B. phosphoreBcenB agglomerated around the colloid particles. In the 
ease of Asotohu^ter, he found that certain colloids, such as fflter paper, increased 
the fixation of nitrogen, fivefold. Incidentally it was shown that suspenaiona of 
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colloidal silica and hydrated ferric oxide absorbed twice as much oxygen from 
the air as plain water. Fluids containing these colloids will therefore be more 
oxygenated than coUoid-free liquids. 

B, ochraceus has the power of dissolving starch and this is increased in the 
presence of electro-negative humus and colloidal silica and decreased by electro- 
positive colloidal ferric and aluminium oxides. Tlie colloids scarcely increased 
the numbers of bacteria but considerably enhanced or diminished the enzymic 
action. 

The fermentation of urea by 3f. ureae was increased by about 30% in the 
presence of electro-negative colloids and especially by animal charcoal. 

The alcoholic fermentation was peculiar. Alkaline humates depresi^ed the 
fermentation, while colloidal ferric oxide, aluminium oxide, silica and humic acid 
were indi^erent. The bio-colloids, such as peat, filter-paper, blood charcoal and 
garden soil, accelerated the fermentation by about 50% and this seemed to be 
due to the facility afforded to the escape of the carbon dioxide from the fibres 
and angles of the colloids. 

The general impression gathered from the paper is that the colloids play a 
mechanical and a bio-chemical part. The mechanical was shown in the influence 
of cotton and paper projecting from the fermenting liquids in the case of strong 
aerobes such as Azotobacter and S, phosphoreacens and of the bio-oolloids in the 
alcoholic fermentation. The bio*chemieal part was demonstrated by the in- 
creased enzymic action in the case of B. ochraceus. 

The nutritive solution employed in most of the subsequent tests consisted 
of a mixture of salts* adjusted to give a good buffer effect in order that a 
minute droplet of fluid could be abstracted for the determination of the active 
acidity that is the pH value. 

Thirty c.c. of the ammonium phosphate fluid were generally put into a 100 
e.c. distillation flask, together with 0.1 gram of lactose, a sugar which fennented 
more slowly than the other commonly occurring carbohydrates (These Prooeed- 
ingSi 1923, 476). Before the addition of the lactose the fluid was brought to 
pH 6 .8 or 7.0 with drops of dilute ammonia and the colloid was afterwards 
added. The flasks were inserted into the fermentation apparatus and when 
their temperature rose to 60®, the fluids were seeded with two or three drops of 
a warm suspension of bacterial cells made by taking half of a 30 hours agar 
slope and distributing it in 5 c.c. df warm water with the aid of a pipette 
having a capillary nozzle. In each set of tests, the same number of drops of 
suspension was added to each flask. 

The first tests that are being recorded were i|iade with kieselguhr, silica and 
kaolin. Along with them are tabulated the results obtained from the fermentation 
of lactose with powdered willow-charcoal and with hydrocellulose prepared by 
the action of alkaline permanganate upon cotton wool. 

The numbers in the tables that follow represent the milligrams of carbon 
dioxide caught by the baryta solution through which the air coming from the 
fermentation fla^ had to pass. The fermentation apparatus has been described 
in a former paper (These Proceedings, 1921, 84). 


♦Ammonium phosphate 8, potassium dihydrogen phosphate 1, magnesium 
sulphate atihyd. 0.5, sodium chloride 0.25, cakium chloride 0.25 grams, brom* 
thymol blue 20 c.c. and water to 1000 c.c! 
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Set 


Ttihlts iTiflucnct! of vunoua ColluidH upon Formontation . 

Carbon dioxidfi in msr, ; niricroKato amounts.* 


Days. 

ItO o.p. of nulritivc fluid 
containinff 

lactose and kiesel^uhr O.l . 


*1 

and 


1.0 

gm. , . . 

t 

aiiica 

0.1 

gm. . . . 

41 


>1 

1.0 

gm. . . . 


and 

kaolin 

0.1 

gm. . . . 

tf 

M 

1 1 

only 

1 * 

(control) 

1.0 

gni. . . . 

lactose 

and 

charcoal 0 . 

2 Kill 

i • 1 f w- • ■ 


lactose only . . . 

charcoal only 

lactose and hydrocellulose 0.'.i Kin. 
hydrocpllulose only . . 


1 

*7 

W 

3 

4 

13 

33 

64 

4 

10 

49 

ri8 

ft 

id 

58 

85 


21 

79 

90 

ft 

11 

29 

57 


17 

51 

91 

. 

4 

19 

46 

70 

13 

42 

94 

99 

— 

17 

42 

69 

1 

* 

4 

2 

2 

On 

54 

76 

1 

• 


S 



The most active of the colloids was silica. The sample came from the atock 
bottle bearing the label ^‘Silica, pure precipitatetr^ : it had been bought many 
years ago and probably had not been purposely “activated*” All the colloids 
accelerated the fermentation, the larger quantities more than the smaller but the 
increases were not proportional to colloid present 

Fuller’s earth had in the preliminary experiments acted as an accelerating 
colloid and a test was made with increasing quantities of it 


Table if. — FttUer** Earth; car}>oc dioxide in m$.; •XSrefAte asunmto. 


nay* 

SO c.c. of nutritive fluid with 0.1 icrm. lactoae and 

nothing f control) 

fdUer*a earth 0,1 jrnu, 


*1 

fy 


§t 


O.fl ffTBi. , 
0 . 5 grm. . 
1,0 gnn. . 


1 

3 

8 

4 


19 

41 

67 


48 

87 

97 

11 

57 

89 

100 

9 

74 

90 

98 

18 

83 

93 

100 
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The lactose which was used in all these tests was the ordinary commercial 
powder and 0.1 gram was capable of yielding from 100 to 105 ing» of carbon 
dioxide. For this reason the curves of the numbers from 80 to 100 generally 
become depressed as they near the limit. 

The experiment with the fuller^s earth showed a considerable increase in 
the speed of the fermentation with the smallest quantity and the speed increased 
with the colloid. The amounts obtained on the second day gave an idea of the 
relative activity. 

A preliminary test with 0,6 gram of asbestos fibre had shown that it was 
an accelerating agent. Further testa corroborated the fact. When varying 
quantities were added to the fiasks it was found that the first decigram of 
colloid had the most influence; with more the acceleration was relatively slower. 
Many tests were made and the results have been grouped together and the 
averages taken.^ 

Table iU.— The Influence of Asbestof. Cerbon dioxide in mg. 


Days 

30 c.c. of mctrHrfvo fluid contain iug 

0.1 gram of lactose and 

1 

2 

8 

Numhor 
of tects. 

A»be«tOi, 0.5 |n*am 

27 

88 

29 

4 

M o.a 

29 

78 

92 

2 

0.1 ,, 

IS 

76 

90 

2 

M 0.01 .. 

8 

84 

62 

1 

control (no opioid) 

6 

84 

58 

5 

French challt, 0.2 fram 

12 

44 

69 

2 


*The probable error of the mean was calculated in each case and when taken 
to the nearest whole number, it varied from two to three. 
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The accelerating influence is clearly seen and a perusal of the graph in- 
dicates the efficiency of quantities of asbestos greater than 0.1 gram per portion. 

Two tests with French chalk are inoluded. These show that the substance 
accelerated the fermentation at the beginning but fell away by the third day. 

The influence of agar was tested on several oocasions. It was used both in 
the powdered form and the ordinary commercial fibre. 

In some cases the agar^ at the temperature of fermentation, slowly softened 
and it was noted that in these the short lengths of the fibre bad, at the end of 
the experiment, a rectangular section with rounded comers in strong contrast to 
the H-shaped section of the raw wetted fibre. In other eases the section was like 
a podgy II, as if the centre of the H had swollen and the ends of the uprights 
had dissolved. 

Agar was tested by itself but there was no fermentation. It was also com- 
pletely dissolved in the autoclave and maintained in the fiuid condition. On the 
whole the agar in the solid state was more efitective than that in the liquid state. 
One test with varying quantities of the fibre showed that 0.1 gram was as active 
as a larger quantity. 


T«bl« iv. — The Influonoft of Ag&r. Carbon dioxldo in mg. Mean roHulte. 


Days 

SO c.c. of nutritive fluid with 0 . 1 gram, of Uetose 

and 

0.1 to 0.8 gram, agar in powder or fibre form .. .. 

0,2 gram, of fibre dissolved 

no agar 


1 

2 

a 

Number 
of tests, 

16 

63 

05 

S 

13 

47 

82 

4 

d 

30 

52 

0 



I 


3 DAva s 



BT R. QR]&1G-8MITH. 


441 

It is obvious that agar acts as a stimulant, accelerating the activity of the 
organism. The relative effects are clearly brought out in the graph where it is 
seen that the solid colloid is more effective than the liquid. 

Working with a very dilute saline solution (0.06%), Sohngen noted that 
the ceUs of B. fluoreacens Uquefaoiem agglomerated around the particles of col- 
loid. He considered that this occurred because the potassium, sodium and am- 
monium ions were condensed on the surfaces of the colloid particles and that 
therefore more nutriment was offered there than at places in the body of the 
fluid. In the experiments with agar which have been described an agglomeration 
of bacteria on the solid particles did not occur; they were distributed uniformly 
throughout the fluid. With the other colloids, particles of precipitated calcium 
phosphate were seen adhering to the fragments, but an excess of bacterial rods 
was not seen on or near the surfacios of the fragments. It should be remem- 
bered that the fluids were comparatively rich in saline matter (0.6%) and there 
would not be the same inducement for the bacteria to seek the colloid particles as 
in Sohngen's experiments. 

The colloids that had so far been tested were electro-negative. The particles 
of most colloids carry a negative charge* but a few, such as the hydroxides of 
iron and alumina, carry a positive charge. It was considered advisable to test 
these hydroxides to see how far the charge carried by the particles might be 
responsible for the acceleration produced by the presence of the colloids in the 
fermenting fluids. 

Aluminium hydrate chanced to be in stock and was tested. It depressed the 
fermentation. Then ferric hydrate was prepared and its addition to the nutritive 
fluid accelerated the fermentation. Thus these two electro-positive colloids were 
at variance. While the work was in progress, the stock of ferric hydroxide ran 
out and a fresh lot was prepared. This gave a faster fermentation than the 
older lot and suggested that the hydroxides might be more effective when freshly 
prepared than when they had been kept for some time. 

A new lot of aluminium hydrate was prepared and compared with the 
stock. 

It seemed possible that in the presence of the phosphates of ammonia and 
potash of the nutritive fluid, the hydroxides might be converted to phosphates 
and the subsequent action would 1^ that of the phosphate rather than the 
hydroxide. Accordingly suspensions of tEe phosphates of iron and alumina were 
prepared and tested when recently made and when about a month old. 

In the table it is shown that aluminium hydroxide caused a retardation in 
the evolution of the carbon dioxide as compared with control fluids. It acted 


* Colloid particles such as most powders, silica, charcoal, kaolin, starch, quartz, 
felspar, cotton, paper, clay, and asbestos ate electro-negative when suspended in 
water. The hydroxides of iron and aluminium are electro-positive. (See Bayliss, 
Prinetj^s of Physiology, 1921, 92, and Burton, Fourth Report on Colloidal 
Chemistry, Brit. Assoc. Adv. Sci.) . Young actively growing bacteria and vege* 
table cells in general are positively electrified and move to the negative pole, 
i.e. they are electro-negative, when suspended in neutral solutions* Protozoa and 
animal cells in general carry a negative charge and move towards the positive 
pole. But old or poorly growing bacteria are electro-positive. Dale found that 
the protozoa of the frog were negatively charged when in slightly alkaline fluids 
as in the frog's blood but, when in acid fluids, the charge was reversed. (Thornton, 
Proc. Roy. Soc., 82B, 1910,688.) 
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Table v. — The loflueuee of the Hydroxide* and Phoaphatos of Iron and Aluminium. 

Carbon dioxide in m^.; atiirreKate aiuounta. 


Day* 

1 

2 

3 


80 -c.G. of nutritive saline tluid with O.l gram 




Number 

of lactose and 100 mg. of 




of testa. 

Aluminium, hydroxide 

0 


48 

13 

Alumina . . ■ . . • • . 

« 

25 

5.5 

4 

Porric hydroxide . 

24 

03 

84 

6 

Aluminium phosphate . . . , 

11 

47 

71 

4 

Forrio phosphate* 

88 

82 

02 

4 

Control (no colloid) 

7 

20 

65 

13 

Aluminium hydroxide (old) .. .. . .. 

4 

20 

44 

0 

Ferric hydroxide (old) . . * 

11 

85 

60 

3 

Aluminium phosphate (old) 

11 

41 

70 

7 

Ferric phosphate (old) . . . . , 

10 

30 

53 

4 



as a depres8ant.t The old hydroxide which had been prepared for aome yeaw 
and had been stored as alumina cream was more active in this negative way 
than the freshly prepared material. Ignited alumina was practically indifferent. 


* Four weeks later the ferric phosphate was sterilised previous to being used 
in some experiments with yeast. It curdled during the heating but this did not 
affect its efficiency, for two tests with lactose had an average of 88-~-77’-'-^ andl 
four controls had an average of &— 29— 49 for I, 2 and 3 ^ys. The phosphate 
had originally "^n prepared by adding an excess of sodium phosphate to a 
solution of acidified ferric chloride, neutralising with dilute ammonia and wash- 
ing by suspension and filtration. There was a considerable loss as the phosphate 
began to “milk" and much passed through the fiilter. 

t The use of ^ificial colloidal precipitates (e.g. alumina cream) as a surface 
on which B. aceti can develop is not advantageous, -^Fowler and Subramaniam 
(through Chem, and Ind., 42, 1923, 1146). 
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Since tbe actions of aluminium hydroxide and ferric hydroxide are at 
variance, the one depressing and the other acceleratii»g the fermentation of 
lactose, it is clear that the nature of the electric charge on the colloidal particles 
has no intiuence upon their activities during fermentation. 

The phosphates of these metals acted aa accelerating colloids. The old and 
freshly prepared phosphates of alumina were quite active. The old phosphate 
of iron was indifferent but the recently prepared specimen was very active in- 
deed, It was the most mtive colloid that had been examined. 

The acids formed during the fermentation may have dissolved some of the 
metallic hydrates but it would appear that even if this did occur, the metallic 
salt had no influence upon the course of the fermentation. In some cas(M 3 the 
acidity rose from pH 7.0 to pH 6.4, but when some of the tests were neutra- 
lisc<l, the curves did not differ in character from those which were not neu- 
tralised. 

It is probable that the metallic hydroxides were not converted to phosphate, 
at least to any eotisiderable extent, for the fluids made ntmiral (pH, 7.0) at 
the start before the addition of tbe hydroxide, never became alkaline. Nor was 
tbe quantity of ammonia caught in the baryta water i« excess of that found in 
the control flasks. Although there was enough aluminium hydroxide added to 
absorb all the phoHi>hate as aluminium phosphate, the evidence did not. justify 
the assumption that the rem^tion had occurred.* 

The main object of the experiment was to see if tbe eUictric eharg(^ on the 
colloidal particle influenced its aelivity, and tbe unsw^er to the (|uestion seems 
U> be in tbe negative. 

Kaserer found that the silicates and ])hosphates of iron and aliiniinii 
favoured the growth of Azofohacier. These tests eonflrm this st) far as tlie 
phosphates are concerned, for they certainly have a distinctly favourable in- 
fluence upon fermentation (and upon growth, for the fluids which sliowed a 
slow fermentation were not so turbid as those which showed a rapid ferinen- 
lation). Alumina has a slightly depressing action and it is showm elsewhere 
that silicate of aluminiutn (kaolin) accelerates the fermentation. It is therefore 
probable that gelatinous aluminium silicate is also an accelerating agent. 

Remy and Rosing found that colloidal ferric hydroxide increased tbe growth 
of Azotobaeter and Granulobacter and this is in keeping with these experiments. 
Sohngen, on the other hand, found that the enzymic activity of B. ochracem was 
checked by colloidal ferric hydroxide ns well as by nln minium hydroxide. 

So far in this research the colloids were used in the insoluble condition, 
while the other investigators used the silicic acid and the ferric and aluminium 
hydrates in the dissolved or sol condition. Sometii^ies the sol became converted 
to the gel by tbe other constituents of the medium or solution as in Scilmcren^s 
experiment (pp. 625-6) with B. fluoresfiem liquefaciens. He notes that colloidal 
ferric hydrate and silicic acid were flocculated upon their addition to the culture 
fluid which contained 0,06% of saline matter inoludinlr 0 . 02 % of .sodium- 


Judging from the experiments of Lichtenwalner, Flenner and Gordon upon 
the adsorption of phosphate by alumina gels (Soil Science, xv., 1923, 157), it 
would seem that the 0.1 gram of aluminium hydrate in thes? experiments would 
adsorb approximately 7 mg. of PO 4 in three days from the culture fluid contain- 
ing 0.006 N phosphate. This represents an adsorption of S % of the phosphate 
added. 
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potassium tartrate. With the larger proportion of bulQter salts used in the 
experiments in tliis paper, it was expected that a soluble colloid would become 
precipitated and accordingly only the precipitated colloids were employed. It 
was subsequently found that colloidal ferric hydrate was coagulated, but that 
colloidal silicic acid was not. 

Gelatin is a colloid and, as we have seen, it is fermented by the bacterium. 
Judging by the effect of laqueded as against non-liquefled agar, the solubility 
of the gelatin in the fennenting fluid at 60° should diminish any accelerating 
action it might have, but it should not bring it down to the vanishing point. 
Acting as a colloid, and all the colloids, with the exception of aluminium hydrate 
and French chalk, that have been tested in this research have been accelerating 
agents^ it should accelerate its own fermentation, especially in the beginning, 
before it has had time to become destroyed. 

How far this occurs was the object of a few tests. In these 0.2 gram of 
gelatin was added to 30 c.c. portions of ammonium phosphate nutritive fluid 
together with 0.1 gram of lactose or of agar or of asbestos fibre. The idea 
of adding these colloids was to see the effect of superimposing substances with 
a known accelerating action upon the unknown gelatin. 


Tablp vi. — The Action of Welatin. Carbon dioxide in mg,; aggrogate amountn. 



Daya 

1 

2 

8 

4 

Number 


80 c.c. of nutritive ttuld containing 





of testa- 

1, 

Gelatin only , . 

3 

25 

56 

60 

6 

8. 

liEctoee only . . . . 

9 

34 

62 

01 

4 

3 , 

Gelatin and lactose . . 

10 

68 

119 

161 

4 

4. 

Gelatin and agar 

6 

41 

72 

94 

4 

6, 

Gelatin and aebeatoa 

9 

57 

106 

126 

3 


1 -f- 2 above , 

12 

59 

118 

171 
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Ab before^ the average of the teats are alone recorded. 

The a<lditioii of the results of Nos. 1 and 2 is so near the result of the 
combined lactose and gelatin (No, 3) that it may safely be said that, under the 
conditions, gelatin did not accelerate the fermentation. When the known ac- 
celerating colloids, agar and especially asbestos (Nos. 4 and 6), wore added to 
the gelatin, the fermentation was considerably increased. Their behaviour seems 
to confirm the finding that gelatin does not function as an accelerating colloid. 

The nutrient medium used throughout these experiments contained a small 
quantity of calcium chloride (0.025%) and, as it had been noted in some sub- 
sidiary tests that the absence of this small quantity seemed to give a speedier 
fermentation, the matter was definitely tested in the following. A nutrient 
medium was prepared containing (NH4)2HP04 0.4%, KH2PO4 0.16%, and 
MgS04 0.05%. One half of a set of fiasks received this medium while another 
half received the same plus 0.025% of calcium chloride. All received 0.2 gram 
of, lactose. On neutralising the fluids, which had previously been coloured with 
brom-thymol blue, a precipitate of calcium phosphate was thrown down in those 
flasks containing the calcium salt but there seemed to he enough calcium left in 
solution to influence the results. 


Table vii. — The Influence of Calcium in the Medium. Carbon dioxide in mjf. ; 

ag^roftatu amounts. 


Days 

80 c.c. of nutrlont fluM with lactose 

«nd 

1 

2 

3 

4 

Asbetitoa. 0. 1 gm. 

v^ 

.^9 

80 

00 

FuUor's onrth, 0,1 gm 

i« 

4« 

89 

109 

Activated ailica, O.X .. 

14 

00 

02 

108 

No colloid . . 

/12 

34 


79 


|10 

82 

63 

75 

Calcium chloride and Asbeatoa O.Igm. 

14 

42 

08 

88 

„ „ fuUor’* earth, 0.1 gm 

11 

82 

71 

103 

„ „ ,, activated silica, 0.1 gm 

12 

41 

98 

106 

II HO coHoid ^ ^ t «« ^ ^ «» 

to 

28 

48 

64 


(it 

24 

46 

06 

As in the previous experiments, the colloids accelerated 

the fermentation 

of 

the lactose in the presence of calcium chloride 

and they 

also 

accelerated 

the 


fermentation in its absence. It is evident from the results that calcium chloride 


unfavourably influences the speed of fermentation.* 

One point that may be mentioned is that at the end of the third day the 
fluids in the flaaka were quite acid. They were neutralised, but this did not 
seem to have any effect. To make quite sure, a test was made with the medium 
containing the ctfeium chloride and a small quantity of silica was added to each 
flask. Two flasks were not neutralised after the stArt while two were neutralised 
at the end of the second day and one of these again at the end of the third 
day. The pH values at the end of each day are recorded. 

It is clear that the neutralisation of the fermenting fluids made no difference 
in the production of the carbon dioxide. This is in contrast with the fermeil- 
tation of dextrose and saccharose, the adds developed from which had a marked 
influence in retarding the fermentation (These Proci»edinga, 1923, 476). 


* Calcium acetate exerts an inhibitory action on acetification by aceit. 
which is ascribed to the calcium ion. Fowler and Subramaniam (through Chem. 
and Ind., 42, 1923. 1W6). 
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Tab](! viii.- — The influence of 

Neutralisiition cn 

the 

Fermontation 

o! 

Lac^oHe. 


Dnyti 

1 

2 

8 

4 

1 

2 3 

4 

30 c.c. of nutritivo fluid 

with 0.2 ^rum luctoae And 

SiUodj 0.1 jtruui; not nou.traU«ed . 

, . . 13 

60 

87 

100 

0.8 

pH value. 
6.4 6.2 

6.2 

rt » 1 11 T 1 * * • 

. . . 14 

04 

91 

97 

8.8 

6.2 6.1 

6.1 

,, neutrttU»Hl* . , , 

. .. 16 

67 

91 

100 

6.8 

6.2* 6.8 

6.8 

ft ff M • 1 . 

. , 13 

54 

89 

102 

(t.8 

6.4* 6.6* 

6.8 

Control (no wilicu ) ; not neulriiliBed . 

. . . 14 

42 

71 

99 

6.8 

6.6 6.4 

6,2 


It is (liflicult to understand why the new sample of eommerciaJ lactose should, 
when using double the quantity, give approximately the same amount of carbon 
dioxide as the old sample. A test witli increasing amounts of lactose showed 
that the fermentation proceeded very steadily during the first three days, 
irrespective of the variation in the amount of sugar present. 


Pays 12 8 4 6 

Uavtoue, 0,2 gram 20 46 78 104 120 

„ 0.4 grum .. 21 60 76 123 185 

„ 0.6 gram . 20 62 77 118 168 


Conclmions. 

The mineral colloids such as kieselguhr, fuller's earth, asbestos, precipitated 
silica, kaolin, the organic colloid agar-agar and charcoal all acted as accelerating 
agents in hastening the fermentation of the slowly fermenting sugar, lactose, by 
the high-lernperature organism. 

These belting to the class of electro-negative colloids, but the electric charge 
does not appear to be responsible for the accelerating effect. The electro-positivo 
colloid, precipitated ferric hydrate, accelerated the fermentation, while aluminium 
hydrate retarded it. 

The acceleration was greater with a larger amount of colloid but it was nol 
proportional; 0.2% of colloid was not twice as effective aa 0.1%. 

Judging by the behaviour of agar-agar, the colloids in the insoluble or gel 
state are more effective than when in the dissolved or sol condition. Gelatine, 
a typical colloid, neither hastened the fermentation of lactose nor of itself. 

The precipitated phosphates of iron and aluminium acted aa accelerating 
colloifls ; one lot of ferric phosphate was exceedingly active. 

The presence of soluble salts of calcium in the fermenting fluid retarded 
the fermentation. 

I am indebted to Mr. W. W. L'Estrange for much kindly assistance. 
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AUSTRALIAN NEMEHTRINIDAE. (DIPTERA) . 

By a. H. Haiu)y. 

(Thirteen text-figures.) 

[Read 29th October, 1924.] 

The key to the species of the genus Trichophtlialiim given below, was found 
anjongst tlic luanuseript papers of the late Arthur White,* now in the pos- 
session of Dr. E. W. Ferguson. The information derived from this source has 
afforded considerable assistance in identifying species of the family, as the 
identity of some may not liave been readily discovered from the descrip tiotis 
alone. In White’s original manuscript the order of the various lines is not in 
accordance with the more simplified form given here, but the wording is the 
same. 


Whitens key to the epedes of the genus Trichop hthalraa, based upon types and 

other specimens in the British Museum Collection. 

1. Abdomen spotted . . * • • • ^ ^ 

Abdomen with two longitudinal stripes 3 

Abdomen with one longitudinal stripe 4 

Abdomen with cross bands . . . . . . . . 5 

Abdomen with both dorsal lines and cross bands 6 

Abdomen without either bands or stripes 7 

2, Abdomen with from two to six white spots; little specieii . . dlbimacula Walk. 

Abdomen with a row of dark central spots novae-hollandiae Macq. 

3. Abdomen brown, thorax and abdomen each with two yellow stripes; rather 

small species leucophaea Walk, 

4, Abdomen pale yellow or grey with a broad black central stripe and black 

side margins hhitta Walk. 

Abdomen yellow with a very broad black stripe; thorax black, fringe<l with 
yellow hairs; a very small slender species hivittata Wcatw. 


Abdomen bright orange with black dorsal stripe; thorax with a median 
stripe fulva Walk. 

Abdomen red-brown, with an indistinct black dorsal stripe; wings with the 
costal half brownish co.Htali8 Wesfw. 

6, Abdomen covered with pale grey pubescence, crossed by two narrow black 
bands ; wings hyaline ' . . primitiva Walk. 

Abdomen block, with two narrow yellow bands; thorax with two distinct; 
yellow stripes laetilinea Walk. 


*For particulars of this M8., see Notes on Australian Bombyliidae, Hardj’, 
Prop. Roy 8oc. Tasmania, 1923, p. 72. 
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lioaembles laetilinea^ but much smaller, markings distinct and wings much 
paler; in one specimen the abdominal bands are replaced by yellow 
spots rkhardoae Licht. 

6. Wings remarkably short. Abdomen yellow with four black cross-bands and 

black dorsal stripe variohaa Licht. 

7, Uniformly red-brown; wings hyaline with costa suffused red-brown 

ftmesta Walk. 

Uniform dark black; thorax with pale yellow hairs on sides; wings hyaline 

with base dark brown ; large species nigripes Macq. 

Uniform dull black; sides of thorax, scutellum and apex of aMomen with 

fulvous hairs; large species (unknown to me) acapularis Big. 

Entirely dull brownish; wings hyaline with costa narrowly brown; median* 

sized species ohscura Westw. 

Small dark species with wings suffused dark brown (the identification of 
this species is queried in the B. M. collection) . . . . fmcipennis Thoms. 

The types of the following species are not to be found in the British Museum 
Collection: albitaraisj aurora and degener Walker. 

Acknowledgements. The material studied for the purpose of this paper in- 
cludes the specimens in the collections of Dr. E. W. Ferguson, Mias V. Irwin 
Smith, Mr, A. J. Nicholson, and the Macleay, Australian, National and Queens- 
land Museums. Specimens in my own collection have been kindly supplied by 
Dr. R. J, Tillyard, Dr. A, J. Turner, Mr. R. Illidge, and Mr, Gt. Lycll; from 
the last-named the only species described here as new wtis received. Specimens 
of my own collecting come from Western Australia, Tasmania and New South 
Wales. 


Family NEME8TRINIDAE. 

The characters that most readily distinguish this family are to be found in 
the venation, a detailed account of which is given under each genus, where it 
will be noted the one outstanding feature in common to all genera, and unique 
to the family, consists of a set^ondary diagonal vein composed of portions of 
various veins. The anal vein is free. The epodium is pulviUiform. 


Key to the genera of Australian Nemestiinidae. 

1, ProboBi'is well developed, long. Cubital vein forked and independent of the 

radial vein Trichophthalma 

Proboscis small or vestigial. If the cubital vein is forked, then joined 
directly to, or by a cross-vein with the radial 2 

2, Cubital vein forked; the upper branch may be obsolete, but if so this can 

be recognised liy the presence of the cross-vein between the cubital and 

radial veins 3 

Cubital vein never forked or joined by a cross-vein with the radial .... 4 

8. Upper branch of the cubital vein complete and joined at nearly half its 

length with the radial vein by a cross-vein Esceretoneura 

Upper branch of the cubital vein vestigial and joined by a cross-vein witb 

the radial at its base Trichopsidea 

4. Cubital vein united with the first postioal, and also the fourth and fifth 

posticals united before rea<ihing the wing margin Nyeterimarpha 

Cubital and fourth poatieal vcnna free, or at most the latter meets the tferd 
postieal at the wing margin Atriatopn 
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Genus TmcuovimiAhUA Westwood. (Figs. 1, 6 and 7.) 

Westwood, Lend. Edin. Phil. Mag., vi., 1836, 448; Liohtwardt, Deut. Ent 
Zeit., 1910, 371; White, Proc. Eoy. Soc, Tasmania, 1914, 66. 

Characters. — Proboscis long, well developed. Antennae with three segments 



Figs. 1^5. Diagram of the wing venation. 

1. Trichophthalm{$; 2- Atriatope; 3. Triehopmdea; 4. Exerctoneura; o. 
Nyeterimorpha. K humeral vein; m. mediastinal vein; Sc, subcostal; J?. radial; 
Cu» cubital; Pi first postical vein (second and subsequent postical veins are de- 
noted by suitable figures, Ps, etc, and when two of these run together they are 
denoted as P«^5, etc.); An, anal vein; do. discal cell. 
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aucl a cons])i<moiisly jointed arista. Wings with long mediastinal and subcostal 
veins; radial vein free; the cubital forked; the first and second poetical veins 
reaching the wing mai^gin anterior to the apex; third postical branching from 
the second and anastomosing with the fourth. The complex diagonal vein is 
composed of the extreme base of the radial, the basal half of the cubital, the 


Figs. 0 11. Diagram ot the antennae. 

0, 7. The two forms of the antennae found in genus Trichophthalma; 8. 
Atriatojiffj 0. Trichoptddea; 10. Exeretoneura; 11. Nt/cterimx>rpha. 

vein at the apex of the discal c-ell, the base of the second postical, the whole of 
the third and the tip of the fourth posticals. The fourth and fifth posticals 
rise close together at the ax>ex of the second basal cell. 

Type, T. costaHs Westwood. Australia. 

Key to the speeies of the genm Trichophthalma. 

1. Third segment of the antennae short and conical, simple 2 

Third segment of the antennae longer, with a constricted base that appears 

like another segment in the antennae 5 

2. Abdomen without stripes, at most with a median line of spots 3 

Abdomen with distinctly one median and a pair of lateral stripes which are 

usually not interrupted 4 

3. A brown specios, invariably with a median line of abdominal spots 

. . ^mnetcfta Macq. 

A brown species with very conspicuous long white pubescence at base of 

the abdomen . . costalis Westw. 

A large uniformly brown; species, without pubescence of a contrasting 

colour novae-hotlan^ae Macq. 

A large slate-grey sptHsies with yellow pubescence at sides of the thorax and 
fringing the scutellum wigripeB Macq. 

4. A species with brown or brownish abdomen fulva Walk. 

A grey species with three broad bla<.*k or brown stripes on thorax as well as 

on the abdomen degener Walk. 

5. Abdomen grey with three black longittidinal stripes and at least a little red 

pul)escenee rosea Macq. 

Abdomen gn^y with three black longitudinal stripes and also with narrow 
black bands at segmentations, thus dividing the grey area into spots. 

dlhifnacula Walk. 

Abdomen with two or three narrow bands of golden pubescence situated at 

the apex of the segments laetilima Walk. 

Abdomen grey, with at least two narrow black bands on abdomen and with- 
out longitudinal stripes pHmtiva Walk. 

Note * — As far as yet ascertained, those species that have a superficial re- 
semblance to each other (i.e., not one of afibiity), can be separated by means of 
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the third antennal segment. In one this is short and conical (see fig. d), in 
the other it is not only much longer than broad, but is also constricted near the 
base, which character gives the antennae the appearane>e of containing four joints 
end an arista (see fig. 7). There are no known structural characters, other tluiu 
tliose of the antennae, suitable for the determination of the species and on this 
account the means of identification still dex>ends cbiefliy upon the outstamliag 
characters of colour and colour-nuirkiugs. The described forms readily fall into 
six groups, each of which contains species of allied ehara('tera. 

Group 1. — costaliit^ punctata and fulvus* 

Group 2. — novae-hollandiae and nigripea. 

Group 3. — degener^ heychfHi and probably leucopham. 

Group 4.— ros^a, bivittata, variosa, equea and alhimacida, 

Grouj) 6 . — laelilinea and probably richard<iac. 

Group (). — primitiva. 

The first three groups have a conical third antennal segment; the last three 
have this segment more elongate and constricted at the base. The third and 
fourth groups have very similar colour x>attern but they differ in shape as well 
as in the antennae; moreover, the proboscis is often much longer in the fonner. 

Lichtwardt refers to two species for which shoil descriptions are given but 
no names. Several further and apparently new species are represented in 
various collections, but it is not considered expedient to describe these at the 
present time. 

Triohophthalma cx)staus Westwood. 

Westwood, Lond. Edin. Phil. Mag., vi., 1835, 448, and Isis, ii., 1838, 80; 
Lichtwardt, Deut. Ent. Zeit., 1910, 372 . — Ehyncocephaltm costalis Newman, Entom., 
L, 1841, 220. — I T. vbsci^fa Westwood, l.c., 1836, 448, and 1838, 80. — 2’. alhitarsk 
Walker, Trans. Ent. Soc. Lond., iv., 1857, 134; Schiner, Raise Novara Dipl., 
1868, 112; Lichtwardt, l.c., 1910, 381. — T. fmeipennia Thomson, Eugenics Hesa 
Dipt., 1869, 447; Lichtwardt, Lc., 1910, 386, 

Synonymy, — 2\ obscura Westwood was described without a lo(?ality, but a 
specimen in Dr. Ferguson’s collection was identified as such by White; un- 
fortunately, this specimen is now in very bad repair (the head and abdomen aic 
missing), but it appears to be identical with some specimens independently 
identified by me from the description as T. albitarsis Walker. 1 believe T. 
costalia and T. fmeipenma also belong here. 

Note , — Readily recognised by the S(»ft, white and long pulwsoence at the 
base of the abdomen. The indistinct black dorsal stripe of the abdomen, re- 
ferred to by White in his key, is perceptible on specimens which are inferior in 
coiuiition; one specimen in Dr. Ferguson’s collection has a median line of ab- 
dominal spots. 

Hah , — New South Wales: Kendall, Leura and Blaeklieadi. From the last- 
named locality there are five males and one female in my collection taken on the 
23rd and 24th November, 1919, all hovering under the same tree. The specimen 
identified by White as T. obacitra is from Long Bay, near Sydney, taken on the 
17th November, 1913. Como and Wentworth Falls (A. J. Nicholson). Victoria: 
Oakley, March, 1919 (C* E. Cole), in the National Museum. Queensland: Large 
specimens from Stradbroke and Bribie Islands, Tambourine Mt. and Brisbane 
are in the Queensland Museum. Western Australia: A specimen from Hamel in 
the Queensland Museum. 
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TRiCHOPHTHAiiMA ALES Newman* 

lihyncocephalm alei< Newman, Entom., i., 1841, 220 . — -Triekophthalma ales 
Liehtwardt, Deut. Ent. Zeit*, 1910, 375. 

From the description it is not possible to determine the identity of this 
species ; nevertheless, the name is placed here as it may belong to either 1\ costdUs 
or a closely allied form. 

TmcHoraTirALKA puncttata Macquart. 

IlirTHoneura pit^nctata Macquai’t, Dipt. Exot. suppl. 1, 1840, 101. — Tricho* 
phtJialrna punctata Lichtwardt, Dent. Ent. Zeit.^ 1910, 376, — Ilirmonetira nigri* 
ventrls Macquart, Dipt. Exot. suppl. 4, 1850, 98, PI. ix., fig. 9. — Trichophtkalma 
quadrteolor Walker, List Dipt. Brit. Mub., ii., 1849, 234 j Lichtwardt, l.c., 380. — 
Hirm>neura novae-h4)llandiae Macquart, Dipt Exot suppl. 4, 1850, 99 (nao 
Macquart, lB40), ~Trichophthalma novae-hollandiae White, Froc. Roy. Soc. 
Tasni., 1914, 65 (nec Macquart, 1840). 

Synonymy . — Under Trichophthalma novaeJtoUandiaef there will be found 
some remarks indicating a confusion caused by Macquart, who referred two 
species un<Ier one name. One, a male from Tasmania, is undoubtedly the same 
as a s|)ecieB described under the same specific name by White. As all the above 
species are attributed to specimens from Tasmania, where only one species be- 
longing to the genus is known, doubtless the synonymy is correct. 

Note, — Ab already pointed out by White, this species is somewhat variable 
and the colour markings differ in the two sexes; the brownish colour on the 
male is rather obscure. 

Hah , — Apparently restricted to Tasmania, T, punctata has a wide distri- 
bution over the island and is abundant during the summer months. Twenty-one 
males and twelve females, also a pair taken tn copi*Ia are in my collection; they 
are from South Bnmi Island, Garden Island, Hobart., Wedge Bay, Dunalley, Mt. 
Maria and Wynyard; the dates range from December to March. At Strahan, in 
the west, a specimen was seen by me on two occasions during February, 1924. 
Wliite referred to the species as occurring on the mainland of Australia, btit he 
was evidently misled by the resemblance to the species now known as T. fulva, 

Triohophthalka fulva Walker. 

WiUker, List Dipt. Brit. Mus., ii., 1849, 235; Lichtwardt, Beut. Ent. Zeit., 
1910, 380. — T, ochropa Thompson, Eugenics Resa Dipt., 1869, 477; Lichtwardt, 
Lc., 384. 

Synonymy.-- White, who has evidently examined WalkeFs type, baa identified 
a specimen in Dr. Ferguson's collection as being this species. I believe Thomp- 
son’s name refers to the same. A dark greyish-brown female in the National 
Museum is identified by Miss Ricardo as ‘^probably Tr, quadrieota Walker.” 

Note, — The male is readily distinguishable from the Tasmanian T. punctata 
by the decidedly red-brown abdomen. The black median abdominal stripe is 
about half the width of the brown stripes on each side of it. In both sexes the 
narrow black lateral stripes as well as the median stripe may be interrupted to 
form spots. 

Hah . — Western Australia (Walker), New South Wales, Vietoria and 
Queensland. 
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Trichophthalma novab-hollandiae Macquart. 

Hirmoneura novae-hollcmd/iae Macquart, Dipt Exot., ii., 1840, 19, PL iL, 
%. 7; also ¥ suppL i., 1846, 101 suppL 4, 1850). — TnchophthcAma novae- 
hollandiae Schiner, Reise Novara Dipt, 1868, 110 j Licbtwardt, Dcut. Ent. Zeit, 
1910, 373 (nee White, 1917).—!. fumsta Walker, List Dipt. Brit. Mus., ii., 
1849, 231 j Liebtwardt, ibid., 377. — lihyncophalus gigaa Newman, Entom., i, 
1841, 220. — Trichophthalma gigaa Ldchtwardt, ibid, 375. 

Synonymy. — There k a considerable amount of confusion with regard to 
this species, which appears to have been described by Macquart from the same 
form, named later T. funesta by Walker. In 1846 Macquart described a smaller 
specimen, without locality, recording it as a male, the original being a female, 
and in 1850 he duplicated this action, describing the male from Tasmania. It 
is certain that neither of the males belong to the same species as the female, 
and the Tasmanian male is referable to T. punctata. From the description I be- 
lieve lihyneophalus gigas Newman is this species. 

Note, — This is a large species of uniform reddish-brown colour. 

Hah. — Victoria, New South Wales, Queensland, Stradbroke Island, Torres 
Straits and Western Australia; December and January. This species is re- 
presented in most collections, and a female in mine is from Barrington Tops, 
December^ 1921. 

Trichophthalma niobipba Macquart. 

Hirmoneura nigripes Macquart, Dipt, Exot., ii., 1840, 20. — Trichophthalma 
nigripm Liohtwardt, Deut. Ent. Zeit., 1910, 374. — T. seapuktri^ Bigot, Ann. Soc. 
Ent. France (6), i., 1881, 18. 

Synonymy, — Maequart^s species was described without a locality, but Licht- 
wardt records it from Australia and adds Bigot’s name as a synonym. 

Note. — A species resembling T, novae-hoUandiae but of a slate-likc colour 
and containing yellow hair at the sides of the thorax and base of the abdomen. 

Hah, — New South Wales: Eecleston, Kendall, 1 <?, 3 S in Dr. Ferguson’s 
collection. Queensland: Bribie Island, November, 1918, Stradbroke Island, De- 
cember, 1913, 1 <? and 2 5 with colour intermediate l>etween the typical forni of 
this species and T, nova&Jiollandiae, 

Trichophthalha dbgkt^eb Walker. 

Trichophthalma degener Walker, List Dipt. Brit. Mas., ii., 1849, 233; Licht- 
wardt, Deut. Ent. Zeit,, 1910, 379. 

Note, — This species belongs to a group that has a superfleial resemblance to 
the jT. roaea series, but it can be readily distinguished by the conical third an- 
tennal joint, and usually the proboscis is longer. On the thorax there are three 
very broad brown or black stripes that occupy nearly’ the whole surface; the 
intermediate grey stripes are very narrow and not interrupted. The scutellum 
and abdomen are brown or black, the latter has a pair of very narrow grey 
stripes. The eyes are separated in both sexes. 

Hah* — Western Australia: Perth, 9th November, 1912, a pair taken in 
copula; also a male in Dr. Ferguson’s collection. 

TRiOHOPHTHAnMA HEvnEKii Jaenniekc. 

Hirmoneura heydenii Jacnnicke, Abh, 8enck. Nat. Qes., vi., 1867, 336, PL 
xlhi, %. 7. 
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Note.—Yery similar to T. degener^ but the outer thoracic stripes are inter- 
rupted* 

J/ah*— ‘Western Australia; two specimens in the Australian Museum appar- 
ently belong to this species ami are labelled “K.G.S.” (King George Sound)* 

Triohophtiialma lkucx)phaea Walker. 

Trichophihalma leucophaea Walker, List Dipt. Brit. Mus., ii., 1849, 233; 
Liehtwardt, Deut. Ent. Zeit,, 1910, 379. 

Note . — Distinguished from the two previous species by having the brown 
thoracic stripes considerably narrower, 

Hal ), — Western Australia; three faded specimens in the National Museum. 

TRicraoPHTHALMA aosEA Macquart. 

litrmoneura rosea Macquart, Dipt. Exot., suppl. 1, 1846, lOii.—Trichoph^ 
thalma rosea Liehtwardt, Deut. Ent. Zeit., 1910, 37C. — T. aurora Walker, List 
Dipt. Brit. Mus., ii., 1849, 232; Liehtwardt, ibid, 381.^ — T, montanm Schiner, 
Eeise Novara Dipt., 1868, 110, — ? T. biintta Walker, Trans. Ent. Soc. Lond., 
1867, 135; Liehtwardt, ibid, 381. 

Synonymy. — H, rosea Macquart, T. cmrora Walker and T, montanea Schiner 
undoubtedly refer to one species, which is readily distinguished from its allies by 
red ''or rosy pubescence that is invariably abundant on tlio male and occurs to a 
limited extent on the female. A male specimen was identified by White as T, 
hivitta Walker, but It is uncertain whether this identification can be correct, as 
the occurrence of red pubescence is omitted from the description of that species. 
The figure in Froggatt^s “Australian Insects” named T, eques appears to re- 
present this species. 

JVofe.— -This is one of a aeries of closely allied forms that are apparently 
quite distinct species; it occurs abundantly at La Ferouse, Botany Bay, and is 
the eommonest Nemestrinid ar(g>und Sydney; it has not been seen from elsewhere. 
Moreover, none of the other species of the series has been seen from this 
locality. 

Hab , — New South Wales: Sydney, La Perousc; a series of eighteen males 
and four females were taken by me during the montlis of August and September 
in 1919 and 1920; the species occurs on the wing for four or five vreeks only. 
Specimens are in various collections. 

Triohophtealma BmirrATA Westwood. 

Westwood, Phil. Mag. Lond. and Edinb., vi, 1835, 448; Isis, ii., 1838, 80; 
Liehtwardt, Deut. Ent. Zeit., 1910, 371. 

Note , — From the description this species appears to belong to the T. roaea 
series, but I am not able to place it with certainty. According to Liehtwardt 
the type is in inferior condition and he suggests that it is the same as T. bmituta 
Thomson; I do not think this suggestion can be correct as Westwood states the 
thorax is cinereous and on Thompson's species the grey is restricted to two lines. 
Possibly it was described from a specimen very close to T, rosea Mac(|uart but 
difiering in little more than the absence of red pul)escenee. 

I 

TBtOHOPHTHAt.MA VARIOIiOSA lichtWBTdt. 

Liehtwardt* Deut. Ent. Zeit., 1910, 886. 
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Note, — A ape(*irnen in the South Australian Museum, Adelaide, has been 
tentatively identified by me as this species, but it is not available for study at 
the time of writing this paper* This species is closely allied to T, rosea Mao- 
quart. 

TRiCHoraTHAi4MA EQtTEs Schiner. 

Schiner, Reise Novara Dipt., 1868, 110. 

Note, — A species closely allied to T, rosea Macquart, from which it differs 
apparently only in the markings of tlie thorax and the absence of red pubescence. 
A single female specimen in Dr. Ferguson^a collection conforms most closely to 
SchincFs description, and a series of eight specimens in the Queensland Museum 
from Brisbane (November) probably belongs to the same fonu. These contain 
on the thorax a iriedian black stripe, a pair of lateral stripes interrupted by the 
transverse suture and extending to only half the length of the thorax, and on the 
extreme lateral border, lying along the post-^alar callus, there is another pair of 
black stripes. Dr, Ferguson’s specimen is from North Queensland, but Schiner’s 
was described from Bydney. 

Trichophthai^ma aldimacula Walker. 

Walker, List Dipt, Brit. Mus,, ii., 1894, 234; Lichtwardt, Dcut. Ent. Zeit., 
1910, 380. — T. hivittata Thomson (ncc Westwood), Eugenics Resa Dipt., 1869, 
476; Lichtwardt, ibid, 382. 

Synonymy, — Judging from the original description and White’s notes on the 
type, it seems probable that Walker and Thompson described the same species. 
Walker’s specimen being of an unusually small size. 

Note, — A male in my collection and a female in Dr. Fei'guson’s, apparently 
belong to this species which differs from T, rosea by having the light portions 
of the thorax limited to two narrow stripes which converge slightly tow^ards tiio 
scutellum; the abdomen has narrow bands at the segmentations thus dividing the 
lighter portions into large, more or less rectangular spots; there is no red 
pubescence. 

Hab, — New South Wales: Murrombidgee, August, 1921, female; Waterfall, 
September, 1914, a male taken by Dr. R. J. Tillyard. 

Triohophthalma nABTiLiKBA Walker, 

Walker, Trans. Ent. Soc. Lond., iv., 1857, 134; Lichtwardt, Deut. Ent. Zeit., 
1910, 381. 

Note, — A handsome black species with a pair of mecliou grey stripes which 
converge and ore confluent towards the scutellum ; also with a converging pair of 
light lateral fringes composed of long pubescence. The abdomen has a narrow 
transverse pand of yellow pubescence at the apex of three segments. In Dr. 
Ferguson’s collection there is a pair of very small specimens that differ in minor 
details from the larger ones. 

Hah. — New South Wales: Waterfall, a female taken by Dr. B. J, Tillyard, 
16th 'September, ] 914, Further specimens are from Blue Mountains and Sydney. 
Victoria: Mallee Scrub, Western District, 1884, and Narracan, November, 1896 
(W. Ke*«haw), 1 d*, 2 $. 

TmoHOPirmALMA RtOHARDOAE Ljohtwardt. 

Lichtwardt, Deut. Ent. Zeit, 1910, 385. 

Note. — This species, described from Adelaide, is unknown to me. 
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TRiOHoraTHALiu PKiMiTivA Walker. 

Walker, Trans. Ent. Soc. Lend., iv., 1857, 134; Lichtwardt, Dent. Ent. Zeit., 
1910, 381. — J. tabmina Thomson, Eugenies Resa Dipt., 1869, 476; Lichtvardt, 
ibid, 384. 

Synonymy. — This synonymy is probably correct; Walker^s description is 
traceable to a species well known to me and Thomson's description conforms 
rather well to the same. 

Note. — A small grey species with rather obscure brownish elongate spots on 
the thorax arranged like interrupted stripes; there are, however, more spots than 
would be indicated by Thompson's description. The abdomen haa two definite 
transverse bands of black pubescence and a third more or less obscure one. 

Ilab. — New South Wales: La Perouse, two males taken respectively on the 
171h August, 3919, and 21st August, 1920, in association with T. rosea, visiting 
the early spring flowering shrubs; Woy Woy, 8 cf, 3 ? (Nicholson collection). 

Genus Atbiatops Wandolleck. (Figs. 2, 8.) 

Colax Wiedeman, Analecta Kntom., 1824, 18, PL i., fig. 8; also Auss, Zweifl. 
Ins., ii., 1830, 260, PL ix., fig. 11 (Name preoccupied by Hubner, 1816, and 
Curtis, 1827). — Atriatops Wandolleck, Entom. Nachriohten, xxiii., 1897, 245; 
Lichtwardt, Deut. Ent. Zeit., 1910, 649. 

Characters. — The mouth parts are vestigial, or at least vei*y small. Antennae 
very small, three-jointed and with a long arista. Wings with long mediastinal 
and subcostal veins, radial vein free, the cubital not forked, the two first postical 
veins terminate at the apex of the wing, the third and fourth posticals terminate 
together at the wing margin. The complex diagonal vein is composed of the 
base of the radial, a considerable length of the cubital which is fused for a short 
distance with the vein bordering the discal cell, the vein at the apex of the discal 
cell, the base of the second, the whole of.,the third and the extreme apex of the 
fourth postical veins. The fourth and fifth postical veins rise from the second 
basal cell. This venation differs from that of the genus Triohophthalma chiefly 
in the cubital vein not being forked. 

Type, C. ja/oana Wiedemann. Java. 

Atrutops javana Wiedemann. 

Coiax javana Wiedemann, Anal. Entom., 1824, 18, PL i., fig. 8; also Auss. 
Zweifl, Ins., ii., 1830, 20, PI. ix., fig. 11, — Atriatops javana Wandolleck, Entom. 
Nachriebten, xxiii., 1897, 246, fig. 1; Lichtwardt, Beat. Ent. Zeit., 1909, 649. 

Note. — Lichtwardt records this species from Cape York, Townsville and 
Palmerston ; there are specimens undoubtedly belonging to this genus from various 
parts of Queensland in several collections and these are attributed to ibis speeies* 
They agree better with the illustration by Westwood (Walker, Ins. Saund. Dipt., 
PL V., fig. 4) for which the name A. westwoodi was proposed by Lichtwardt who, 
however, based bis description upon a New Guinea specimen. Until further 
material and information are available it cannot be ascertained if the specimens 
referred here are A, jai;ana, A. wesiwoodt or yet a third speoies; they are dated 
November. 

Genus Tbichopsidra Westwood. (Figs. 3, 9.) 

Westwood, Trans, Ent. 8oc. Lond., iL, 1839, 161, PI. xiv., fig. 9; Wandolleck, 
Entom. Nachriebten, xxiii., 1879, 250, fig, 6. 
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Characters * — The mouth parts contain a very short proboscis which scarcely 
protrudes beyond the abundant long hair of the face. The antennae are minute 
and terminate in a short, apparently jointed style. The wings have long media- 
stinal and subcostal veins; the radial vein is joined to or near the base of the 
vestigial (sometimes obsolete) upper branch of the cubital fork by a cross- vein; 
the first and second postical veins anastomose apically for a considerable dis- 
tance and terminate at about the apex of the wing; the third postical vein joins 
the apex of the fourth; the complex diagonal vein is composed of tlie base of 
the radial and cubital veins (the latter is partly coincident with a portion (tf the 
vein bordering the (liscal cell), the base of the first aivd second, the whole of the 
third and apex of the fourth pastical veins; the fourth postical vein rises from 
the discul cell; the fifth postical and anal veins arc approximate at the margin 
of the wing. The four outstanding features of this venation consist of the cross- 
vein between the radial and cu))itul veins, the closed second posterior cell, the 
fourth j)ostical vein rising from the diseal cell, and tbe almost closed anal cell. 

Type, T. oestracea Westwood. Australia. 

Triohopsidea oestraoka Westwood. 

Westwood, Trans. Ent. 8oc, Lond., ii., 1835, 152, PI. xiv., fig. 9; Macqiiart, 
Dipt. Exot. suppl. 1, 1846, 107; Walker, List Dipt. Brit. iWus., ii., 1849, 235; 
WatidoUeck, Ent. Nachrichten, xxiii., 1897, 250, fig, 6; Lichtwardt, Deut. Ent. 
Zeit., 1909, 047; and 1910, 387; White, Proc. Roy. Soc. Tas., 1916, 260; Licht- 
wardt, Ann. Mus. Nat. Hung., xviL, 1919, 277. 

Hab. — Queensland: Toowoomba; 15.3.21, 2 females (collected by Barnard), 
and another without a label, in the Queeasland Miiseum; Victoria: Bunyip, 2 
females; Western Australia, 3 females in the National Museum, Macquart, 
Walker and White give Tasmania as a locality, from which State White says 
there are specimens in the British Museum. 

Genua Exeueojoneura Mactiuart. (Figs. 4, 10.) 

Macquart, Dipt. Exot. suppl. 1, 1840, 105; White, ,Proc. Roy. Soc. Tas., 
1914, 63, text-%. 8. 

Characters * — ^Mouth parts short and with a thickened extremity, in which 
they differ from all other genera of tho family. Antennae with the third joint 
composed of several compact segments and without the differentiated style or 
arista that is in other genera. Wings with a venation consisting of the media- 
stinal and subcostal veins, which do not reach so fai* towards the apex as in the 
other genera; the radial vein joined to about the middle of the upper branch of 
the cubital by a cross- vein; the first postical vein runs to about the apex of tho 
wing; the second postical fqms the apex of the complex diagonal vein which 
also consists of the base of the radial and cubital veins (the latter being coin- 
cident with a portion of the vein bordering the discal cell) and the vein at 
tho apex of the discal cell. T^e third and fourth postical veins anastomose be- 
fore reaching the wing-border. The third postical vein rises from the discal 
cell and the fourth from the second basal cell. The fifth postical is free. 

Many of the above characters are considered to be of a primitive nature; 
the most conspicuous being the composition of the diagonal vein which ends in 
the second postical vein. The veins that reach the wing-border anterior to the 
apex are more widely distributed than in the preceding genera. Moreover, the 
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antennae aiul j)roboftcis are generalized in structure, a stateinent tlial may also 
be applied to the abdomen, which is longer than that in the other genera, and 

is more or less parallel-sided. 

Type, E, inacuUpennis Maequart, Tasmania. 

Exeretonkura maopupkhnis Maequart (Fig. 12.) 

Macquart, Dipt. Exot, suppl. 1, 1846, 106, PI. ix., fig. 6; Liolitwardt, Deut. 
Ent. Zeit., 1909, 651; White, Proc. Roy. Hoc. Tas., 1914, 03, fig. 8. 

Note. — Distinguishable from E. angmtlfrons, n.sp., by the width of the head 
between the eyes; the front near the antennae is about as wide as long. 

77ah.“- Tasmania : Bellerive, 3 <7 taken by sweeping in long grass on the 
sand-dunes at Bcllerive beach on the 14th March, 1917; 1 c?, 1 $ from the same 
locality in the National MuHeum (C. E. Cole); Cradle Mt., Pencil Pine Creek, 
1 c?, 17th January, 1917. New South Wales: Mt. Kosciusko, February and 
March, 1020, 1 c? and 3 ? in Dr. Ferguson’s collection; other specimens have also 
been taken on this Mountain; Barrington Tops, 1 cf, 1 $ (A. J. Nicholson). 




Figs. 12-13. Diagram of the heads in the genus Exeretoncura, 12. E. 
maculipennis Mac<|uart; 13. E, anguntifrons, n.sp. 


ExERETOKEURA ANCaJSTlPRONS, n.sp. (Fig. 13.) 

Differs from E, maculipennis Macquart by having a very narrow front, 
which, near the antennae, does not exceed half its length. Head black, two 
tufts of yellow hair® above the antennae and the hair on the face also yellowish. 
Thorax blat*kiBh-brown and wdth three block median stripes; the majority of the 
hairs are yellowish. Scutollum brownish-black. Abdomen black, which colour 
merges into yellowisb^-brown at the apex on the female only; pubescence yellow- 
ish and white; venter yellow-brow’n. Legs and veins of the wing yellowish. Male 
oonsiderably more pubescent than the female, and its front narrower. liengtb: 
c?. 16 mm.; $. 19 mm. 

Uab.-^^-Victoria: Gisborne, bolotype tS and allotype ?, a pair taken in eopuia^ 
by Mr. G. Lyelt, 11.3.1917; Gippsland, !<?,!?, parotypes in the National 
Museum. New Soutii Wales; 1 paratype from Bbor, taken by Dr. A. J. 
Turner, 8.1.1914, in the Queensland Museum. 
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Nyotekimorpha Lichtwardt. (Figs. 6, 11.) 

Liditwanlt* Deut. Ent. Zoit., 1909. 048, fig. 6. 

Charmten.—i^volmcis not apparent, palpi conspicuous. Antennae with two 
equally short basal segments and a sleiuUir long third segment wiiicli is apparently 
but very obscurely segmented. Wings with tTTe taodiastinal vein reaching to 
about the middle of tiie costa; subcostal vein not quite reaching the wing margin^ 
radial vein free, but branching from the subcostal near the humeral cross-vein; 
cubital vein not forked and apieally anastomosing with the first postical vein 
thus closing the first posterior cell. Tlie second posticid vein reaches the margin 
just before the apex of the wing and tTie third postical branches from the second. 
The complex diagonal vein is composed of the base of the cubital vein, the 
median transverse vein, part of the vein bordering the discal coll, the base of 
the second and the whole of the third postical veins. The fourth postical rising 
from the discal (m^II runs into the fifth. 

Type, N, speistri Liclitwardt, Queensland. 

Nycterimorpha SPEISERI Lichtwardt. 

Liclitwardt, Deut. Ent* Zeit., 1909, 648, fig. 6. 

IJab. — Queensland: Cairns (Lichtwardt); Tambourine Mt. (W. IL David- 
son) in the Queensland Museum. This is a single specimen that was originally 
preserved in spirit. 

Genus Nycterimyia Lichtwardt. 

Lichtwardt. Deut. Ent. Zeit,, 1909, 648. 

Nycterimyia has betfn recorded from Queensland and is apparently not re- 
presented in any Australian collection; it should be readily recognised by ilio 
presence of a cross-vein between the sulicostal and radial, in addition to the one 
between the radial and cubital veins. The cubital vein is simple, not branched, 
the first postical apparently is absent and tlie fourth joins the third to form the 
apex of the complex diagonal vein. These characters arc deduced from Licht- 
wardt’s figure. 

Type, Triehopsidea dohrni WandoUcck. Sumatra. 

Nycterimyia hobni Lichtwardt. 

Lichtwardt, Bnt. Mitt., i,, 1912, 27, fig. 1. 

Hab. — Queensland: Kuranda (Lichtwardt). 

List of Works. 

Bigot, 1881. — Ann. Soc. ent. France^ series 6, Vol. i. 

Jaeknicke, 1867,"-Jh;(. Senoh- Naturf. Ges., vi. 

Lichtwardt, 1909-10.— Deut. entom. Zeitsch., 1909-1910. 

^ 1912. — Entom, MUt.^ i. 

^ 1919. — Ann. Mus. Nat. Hunyarici, xvii. 

Maoqiuht, 1838-54, — Diptora Exoti<pie nouveau oij pou connus. (Republished 

from MSm, fHoc. ray, Sci. de VAgric. et Arts, Lille.). 

Newman, 1841 . — The Entomologist ^ i. 

RctiikkR, 1868. — Reise der Oesterreichi.schen Fregatte Novara un die Erde, etc., 

Zoologischer Theil, ii., Diptera. 

Thomson, 1869. — K, Sven. Fregattera Eugenics Resa omkring jorden, Diptera. 
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TWO NEW HEMIPTEKA FROM NEW SOUTH WALES. 

By Hkrheiit M. Hale. 

(Cowwunicttii'rf Oy A. J. Nicholson^ ili.iS'c.) 

(Plates xlvii.-xlviii.) 

[Reufl 26th November, 1924. J 

A Notenectid for wLieh it in neceBsary to a newr genus, and a Saldid 

I'roiu tlie Blue Mountains, are herein dealt with. These two sp<«;ies were in- 
(jiuded in a series of aijuatie. and ^lemi-ajfiuatie Hemiptera taken in New South 
Wales by Mr. A. J. Nieludson, to whom I am indebted for the opportunity of 
examining these bugs. 

Family NOTONECTIDAE. 

Subfamily NOTONECTINAE. 

The backswiinmer is of special interest for, although only a few specimens 
^^'ere taken, two distinct forms are represented. The one is a melanoehroic form 
with completely developed hemelytra and metathoracic wings, and a large scutel- 
lum. The other variety is degenerate; the dorsum is largely lutoous, the heme- 
lytra ore for the most part devoid of pigment, show no trace of elaval or mem- 
branal suture, and have a greatly reduced ^hnembrane,” while metatliorucic 
wings are entirely wanting and the scutellum is very small. 

The absence, or partial abortion, of the metawings, accoifipanie<l by an im- 
perfect development of the hemelytra, occurs in several otlier Uryptoccrato 
g(?iicra. For instance, all specimens of a large series of Sphaerodema rusticum 
collected at Murray Bridge, South Australia, have a stunted hemclytral mem- 
brane, and non -functional alae; these were taken from permanent water. Some 
individuals of the semi-af]uatic Mf^tinua have weIl-develope<l alae and hemelytra; 
others liave a small hemelytrol membrane and no metawings. A backswimmer 
recently described by me (Mjdberg’s Swed. Sci. Exped. Aust.) behmgs to (he 
genus Nifchia,^ but the wings and hemelytra are normal and well developed, un- 
like the condition described for the genus. Dr. Hungerford (1919, 178) men* 
tions that the American PUa ^triola usually has aborted alae, but that appar- 
ently they are occasionally developed; the Neotropical Corixid gonu.s Palmacorixd 
is said to have aborted metawings, but the same author (1919, p. 212 and 224) 
adds that they are sometimes present. Therefore, it seems that, in the case 
of the Cryptocernte bugs, the more or less constant degeneration of the wings 
in certain species cannot in itself be regarded as a character of much taxonomic 
value. Nevertheless, it is of interest in that it indicates a tendency to further 
specialization of insects already much modified for an aquatic habit. 
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According to our present knowledge of the Notonectinao, the species of 
four genera— iirartar<?(/a, Signoretiella, Nychia and Paranisops, n.g., may have 
degenerate hemelytra and no metathoracio wings, but it has been shown that 
normal individuals occur in at least the two last-named genera. 

An ob6ervati(m by Kirkuldy (1897, 398) indicates that, in some species of 
Notonecia^ leucochroism may be associated with some slight abnormality of the 
hemelytra. This author writes ‘^Melanochroism and leucochroism are more 
marked in this genus than in any other of the Rhynchota with which 1 am 

acquainted A noteworthy Tact is that, with the exception of N. undulata, 

N. owtcricana, one or two iV. s^tooterU and the luteous form of maculata (which, 
strictly speaking, is not leucochroic), all the luteous specimens, some forty or 
fifty, that I have seen, have unequaMobed membranes. Dr. Bergroth kindly 
pointed out this peculiarity in N, lutea, I was at first inclined to regard it as 
a specific character, but found this view to be premature on meeting with 
luteous examples of N. shoo (cm .... some with ordinary, some with semi- 
developed lobes/' Many, if not all, Notonectids are dorsally pale immediately 
after passing the final eedysis, although pronounced pigmentation may be deve- 
loped later. Immature coloration is not to bo confused with permanent leuco- 
ehroism. 

Stal, Walker, Distant, Kirkaldy and other writers state that the antennae 
are four-segmentate in members of this subfamily. In Ankops and Parankops 
there are but three true joints and, as noted by Champion (1901), this is also 
tlie case with Buenoa* Hcott (1872) describes the antennae of NycMa as ^‘four- 
jointed .... third minute.” Kirkaldy (1897, 396) questions the presence 
of a tiny jointlet which Berg (1883) states is situated at the base of the third 
segment in Notonecta and Signoretiella; if this were regarded as a true segment, 
the antennae of these two genera would be five-jointed, consisting of scape, 
])edicel and three-jointed flagellum. In some genera this minute jointlet is 
moderately distinct, but in others it seems to be coalesced with the third segment; 
in either case it is of little importance, and has not been recognised in the 
following key. The antennae are irregular, and in general the scape is short, 
subglobular and somewhat bent, while tlje pedicel is conically-oval or irregular in 
'Outline, and is the stoutest of the antennal segments. (PI. xlvii., fig. 1). 


Kti'fl to Genera^ 

A. Antennae three-jointed, 

B. Anterior and intermediate legs short; posterior femora, tibiae and tarsi 

subequal in length. Eyes basally contiguous Nychia, 

BB, Anterior and intermediate legs long; posterior femora, tibiae and tarsi 
not subequal in length. Eyes rarely basally contiguous. 

C. Ventral keel extending to tip of abdomen. Anterior tibiae of male with 
a stridulatory comb on a basal spur. Ovipositor of female with a pair 
of elongate, sub-spatulate and strongly chitinieed gonapophysea. 

tarsi of male single- join ted. , , . . « , . . , , , . , , AniBopa, 

DD. Anterior tarsi of male two-jointed Buenotu 

CC. Ventral keel not extsnding on to last abdonunal segment. Anteriot 
tibiae of male without stridulatory comb or basal spur. Ovipositor of 

female not so modified Parnnimnmt 

AA. Antennae four-jointed. arantsops. 

E. Intermediate tarsi single- join ted Martarega. 
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EE. Intermediate tarsi twO‘jo:nted. 

F. Anterior angles of pronotum excavate Enithares, 

FF. Anterior angles of pronotum not excavate, 

G. Eyes basally contiguous. SignorettBUa^ 

GO. Eyes basally widely separated Notonecta, 


In the genera under section A the antennal flagellum consists of a single, 
more or less lunate segment, which is a little longer than the pedicel. In those 
under section AA the flagellum is bi-segment ate, with the proximal segment 
shorter than the pedicel in Noionecta and Eniihareft, The second segment of the 
flagellum is almost long as the first in Mart are slightly longer in Emihares, 
and much shorter than the first in Notonecta and SignoretieUa ; the aforemen- 
tioned basal jointlet is included in the length of the first segment of the flagellum. 

A basal contiguity of the eyes is not confined to Nyehia and SiynoretieUa^ 
for in Anisope (f) hredAini Kirk., this character is conspicuous. 

Five of the known genera, viz., Notofiectaj Anisops, Enithares, Nyckia and 
Paranisopg must now be listed as occurring in Australia. Of the others, Suenoa 
is confined to North and Soutli America, and Ilaw'aii, Martarega and Signofe- 
tiella to Sdifiih America. 


Pabanisobh, n.gen. 

Form slender. Eyes large and prominent. NoltKtephalori narrow, with the 
sides sub-parallel, slightly divergent, ttostrum four- jointed, the first and second 
segments subequai in length, the second shorter on sides; fourth a little longer 
than third, which is wmreely longer than the first. Labrum triangular, tho sides 
concave, the subacute apex not reaching quite to middle of second rostral seg- 
ment. Antennae three-segmentate, the single- join ted, lunate flagellum one- fourth 
longer than the pedicel. Scutellum largo in melanochroio form, almost as long 
as the metathorax; very small in leucochroie form. Metathorwdc wings present 
or absent. Hemelytra with or without claval and membranal sutures. Ventral 
keel of abdomen not extending on to last visible m^gment (anal plate) ; ovipositor 
of female short and weak. Tarsi of all legs two- jointed in both sexes; hind 
femora not extending to apex of hemelytra; inner edges of anterior and inter- 
mediate tibiae and tarsi closely set with short hairs, the ou,ter edges with long 
spines. 

Type, P, inconatana, n.sp. 

The armature of tlie legs resembles that of Anisops and not of Notonecta 
and Enithares* In both Anieops and its near ally Buenoa the labrum is con- 
vexly-triangulate and extends to or beyond the end of the second rostral seg- 
ment, the rostral joints are of different proportions and the ventral keel ex- 
tends to the termination of the abdomen. Furthermore, pronounce^l pigmen- 
tation of tho hemelytra is not developed in either of these genera. These 
characters, together with those -given in the key, serve readily to distinguish 
Paramsops. 

pARAKXSops INCOKSTAXS, n.Rp, (PI. xlvii., fig. 2). 

<?. Head, including eyes, distinctly narrower than greatest width of pro- 
notum. Notocephnion testaceous; basal third with an yob.solete, median carina; 
beyond this is a median groove, not extending to vertex and liaving on each side 
a swelling; some long and silky, white hairs emanate from the posterior ends of 
these tumidities and from the inner margins of the eyes; vertex one and three- 
fourths times wider than the synthlipsis, which is three and one-half times in 
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the width of an eye. Pronotum shining, ochraeeous anteriorly, merging into 
black posteriorly; width at humeral angles almost one and two-third times medial 
length; surface with some scattered punctures and a few silky hairs; a distinct, 
longitudinal median carina, not reaching to apex of anterior margin, whi<?b is 
well produced forwards between inner-posterior attgles of eyes; lateral margins 
very oblique; posterior margin evenly convex, a little incrassate. Scutellum 
dull, black, two-thirds us long as pronotum; medial length one-half the basal 
width, which is five-sixths the greatest width of the pronotum, and equal to 
Ividth of head including eyes. Metanotum and dorsum of alMlomen black, 
polished. Hemelytra sub-nitid, closely and shallowly punctate and clothed with 
short pubescence; davjas blackish-brown; eorium blaekish-brown with an inter- 
rupted sub-hyaline stri[>o on anterior half; embolium ochraceous, almost as long 
as the eorium; membrane brownish-black. Meowings largely sooty. Clypeus 
gfeenish-ochraceous suffused with blackish near apex; labrum brownish- black ; 
third segment of rostrum suffused with brown, fourth segment black. Underside 
dull, brownish-black, paler on middle of sternum and near apex of abdomen. 
Anal plate brown ^ convex, not keeled. Anterior and intermediate femora 
ochraceous, marked with brown; tibiae and tarsi ochraceous, their outer surfaces 
with a broad, brown stripe. Posterior legs ochraceous, the femora with tw'O 
longitudinal brown stripes, and tibiae and tarsi brown on outer edge.s. Anterior 
tibiae about one-fourth longer than tarsi and intermediate tibiae one-third longer 
than tarsi. Anterior and intermediate tarsi each with the first joint two-thirds 
longer than second ; claws subequal in length, curved, acute and tipped with black, 
the longer of each pair more than half as long a>s the last segment of its tarsus. 
Posterior femora a little longer tlmn tibiae, which are more than one-third 
longer than tarsi; first tarsal segment about twice m long its second. lAjngth, 7 
mm.; width, 2.1 mm. 

T/tfb.— New South Wales: Berowra Preek (type loc., Nicholson), Epping 
{Qallard). Type male in South Australian Museum. 

The sub-hyaline stripe of the eorium is more extensive in the example figured 
than in the holotype, 

PARANisors 1NOON8TAN8 var. lATTKA, It var. (PI. xlviii., fig. 3). 

Differs from the perfect variety in the following characters: — Form of 
slightly different shape, narrowed anteriorly and widest across metatliorax. Head, 
including eyes, not much narrower than pronotum. Notoeepbalon tostacjeous. 
Pronotum sub-hyaline, suffused with testaceous anteriorly; lateral margins not 
very oblique. Scutellum luteous, very small, about one-fifth as long as prono- 
tum. Hemelytra sub-hyaline excepting for an apical patch of brown pigment 
and a faint brownish marking near embolium; without claval or membranal 
auture, and scarcely overlapping posteriorly; embolium long. Abdomen dorsally 
luteous, marked with brownish along sutures. Hairs of underside black. Sternum 
ochraceous, and abdomen ochraceous, in parts blockish. IjengUi, <S 0.9 mm.; 
width, 2 mm. S length, 7 mm.; width, 2.25 mm. 

Hah * — New South Wales: Epping (type loc.) and Berowra Creek (Nichol- 
son). Type male in South Australian Museum. 

The above descriptions are made from specimens preserved in alcohol; a 
Ivcmelytron of both forms is figured as flattened on a plane surface. 

Then* is no marked dimorphism of the sexes. The anterior femora of the 
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malf* arc slightly stouter, tbe eyes a little more promiueiit, the anal plate nar- 
ro'ver and the form lather more slender than in the female. 

It has been shown that in some otlier (^I’yptocerates the same species may, 
more or less constantly, produce a form with incompletely developed wings, as 
well as a form with perfect wings, and also that, in the Notonectinae, such 
deterioration may be associated with leucochroifem. Admittedly, modification is 
extreme in the luteous examples described above, and involves the scutellum and, 
to some extent, the pronotum also. Nevertheless, the two varieties are specifically 
connected by the structure of the* legs, shape of the notoeephalon, etc,, — in fact, 
the pale form, which is obviously <legenerale, can only be separated by struc- 
tural differences which may l>e ascribed to degeneration. In some of the semi- 
aquatic Gymnocerata the differences between the apterous and macroptcrous 
forms of the species are very marked. 

It will be noted that the two forms were taken in the same localities. An 


investigation of the life-cycle of this species may show that both varieties occur 
in the same brood. Mr. Nicholson supplies the following note concerning the 
Bitualion in which the bugs were taken: ^^Tiie buckswimmer was taken in typical 
creeks of the llawkesbury Handstone country which surrounds Sydney. These 
creeks often cease to run for considerable periods during the summer, b\it water 
always remains in deep, scattered * potholes’ in the sandstone Vied of the creeks. 
These ^potholes’ usually contain a considerable number of insects and crustncea 
<?f various kinds.*’ 


vSome characters mentioned l)y Kirkaldy (1904, 114) in his description of 
Aniaops endymon suggest that this species possibly l>elongs to Paranisops, The 
pronotum is described os being much more distorted between the eyes than in 
other species, while the hemelytra are apparently pigmented, a condition, as 
previously mentioned, unusual for Anisops, In P, inconatana, however, the 
tarsal segments are of different proportions, the synthlipsis is much narrower, 
the sixe smaller and the form more slender than in forkaldy’s species. A, endif- 
mmii was described from a single female from the Bwan River, and the type 
reposes in the Perth Museum, Scotland. 


Family SALDIDAE. 

SAI.DA Fabricius, 1803. 

Type, Acanthia littoralla Linnaeus. 

Salda NiCHQiiSONr, n.sp. (PI. xlviii., fig. 4.) 

<f. Form somewhat narrowly sub-oval. Notocephalon black, shining, with 
a yellow spot near middle of length of inner margin of each eye and another 
on each side near apei of liead; very finely punctate, and clothed with short, 
forwardly-directed yellow pubescence and a few long, stiff, black hairs; as hmg 
as medial length of pronotum and with a distinct nock. Ocelli yellow, almost 
contiguous. Eyes very prominent, their inner margins markedly converging 
apically. Face and labrum ochroeeous, in parts suffused with brown. Rostnim 
'tetaceous on proximal half, the remainder dark brown; rea<dntig almost to middle 
■of posterior coxae. Throat black. Antennae black, with proximal half of basal 
segment brown; long and slender, rather thickly clothed with short, stiff 
pubescence intermixed with a few longer hfurs; second segment two and one- 
fifth times as long as the first and one and three-fifths times as long as third ; 
fourth segment slightly thickened, its length (including a minute basal jointlet) 
one and one-tenth times that of third. Pronotum black, with a yellow dash near 
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each humeral angle ^ surface shining, very finely punctate, and clothed with 
golden pubescence a little longer than that of head; on callus intermixed with a 
few longer, black hairs; width at anterior margin much less, and width at 
humeral angles much greater, than width of head including eyes; hinder margin 
broadly omarginate and lateral margins distinctly sinuate; callus large, eonvez,^ 
occupying three-fourths of the medial length of pronotum, extending almost to 
lateral margins and with a small fovea, placed slightly in advance of the centre 
of the disc. Scutellum black, finely punctate and clothed with backwardly^ 
dimdcd golden pubescence, excepting near anterior angles; one-fifth wider than 
long, with a distinct impression, situated at about middle of disc; apex tumid, 
Ilemelytra reaching well beyond termination of abdomen; in ports sub-nitid, the 
remainder of a velvety appearance; clothed with golden pubescence, sparse on 
Bub-nitid ai*eas. Clavus black, with a median dull, yellow streak opposite apex 
of scutellum. Corium black, with on obscure whitish streak near anterior angle, 
a spot of the same colour near outer margin at the first third of the length, a 
dull, yellow line parallel to posterior end of outer mai^n and a yellow spot 
near middle of posterior margin. Embolium black, with a greyish spot near 
middle of inner edge and another larger maHcing near apex ; outer margin yellow, ’ 
incrassate. Membrano with four distinct areoles; veins bltu^k; oacli areole with 
two large, pale yellowish, sub-hyaline areas, delineated with sooty-brown. Under- 
side block, shining, clothed with golden pubescence, which is longest and thickest 
laterally. Legs and ambulacra largely ochraceous; femora and tibiae marked 
with brown, the latter almost black at apex; spines and tarsi brownish-black. 
Anterior and intermediate femora longer than tibiae. Posterior tibiae very 
long, a little curved, one-half as long again as femora and three times as long 
as tarsi; third and fourth segments of tarsi equal in length. Length, 4.3 mm.; 
width, 1.9 mm. to 2 mm. 

?. Form stouter, distinctly wider across middle of bcmolytro. Hemelytra 
extending well beyond termination of abdomen. Underside of abdomen sordid 
c*cJ.'raceous, infuscated witii black; terminal ventral segment produced, angularly- 
rounded at apex; ovipositor prominent (c/, PI, xlviii,, fig, 4, c and d). Length, 
5 mm.; width, 2.2 mm. 

Hah . — New South Woles: Wentworth Falls, 2844 ft. (Nicholson). Type 
male and allotype female, in South Australian Museum. 

A yellow spot is sometimes present at postero-lateral angles of underside of 
head; the hemelytra! membriuio in some specimens is mostly black, with the 
pale areas reduced or absent. In certain respects this graceful species appears 
to be intermediate between Telohma Reuter, and Saida as diagnosed by Reuter 
(1912). 

The insects were found "at the base of a waterfall, on a small rock which 
was constantly subjected to fairly heavy spray. They moved freely and rapidly 
over the surface of the rwtk in spite of the spray.*' 

Three other species of the family— <8^. rtaUeriella Kirk., 8. cygni Kirk., and 
8. solina Bergroth — ^have been previously recorded from Australia; the first twer 
ore from Western Australia, the last from salt-water pools, Admiralty Oulf, 
N.W. Australia. Of these, 8. reuteWella most nearly approaches 8* mcAolsofil, 
which may be separated by the different proportions of the antennal and tarsal 
segments, and by the longer rostrum. 
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EXPLANATION OF PLATES XLVII.-XLVIII. 

Plate xlvii. 

1. Antennae of Notoneetinae. a, Nychia (aeapc not shown) ; h, Paranl- 
90 ps; e, Afmops; Enitkares; e, Notonccta. (All enlarj^^ed 50 diains,). 

2. Paranisops inconstanSf male, a, head and thorax; h, hemelytron; c and 
df anterior and intermediate legfs. 

Plate xlvii i. 

3. ParaniftopH inconstatiff var. lutea, male and female. <i, head and tliorux 
of male; h, hemelytron. 

4. Saida nichohoni. a and h, antenna and posterior leg of male; c and d, 
ventral view of abdomen of male and female. 



ELEVEN NEW SPECIES OF AVICULOPECTEN PROM CARBONIFEROUS 

ROCKS, MYALL LAKES, N.S.W. 


By JojiNr MmvHKiJi, lntt» Principnl of the Newca'^tlc Teehnieal College nnd 

School of Mines, N.S.W. 


(Plates xlix.-Iii.) 

[Read 24th September, 1924.] 

The eleven new Hpecies of Aniculopectf^n described and figured below are 
divisible into three or more distinct specific groups, which appear in recently 
discovered fossiliferous beds on the shores of one of the Myall lakes for tlic first 
time in New South Wales. Two of the most characteristic of these groups in- 
<dude: (J) Avieulopccten legfjei, A. andrewst, A, sparieus and A. perobliqmtus; 
(2) J, arguiufi^ A, flexicoiiiatus and A. articulosus. From Carboniferous rocks 
of the Hurindi nnd Kuttung Series, no Aviculopeeten closely allied to the species 
included in either of these two groups has l)een recorded. This, together with 
the advanced structural features displayed by the fossils in question, affords 
reasonable grounds for assuming that the geologic horizon of the Myall lake 
Iwils, from which the fossils now i)eing dealt with were secured, is more recent 
than either of these two series. The Myall beds, therefore, may belong to the 
upper part of the Lower Carboniferous, or to the lower portion of the Middle 
Carboniferous system. On tlic evidence presented by the fossils these beds have 
yielded, it seems safe to place them as above. The following are some of the 
genera obtained: Bruchiopoda: Productus, Chonete»f S^nrifer (many new species); 
Lamellibranehiata: EdmondiOf Strehlopteria (?), Aviculopeeten (described in this 
paper); Trilobitu; Cordania gardneri 

All the Avieulopeetens d<fscribed in the ])reBent paper are from the bwls 
referred to above outcropping on Brambles farm, Parish of Eurendoree, County 
of (lloucester, New South Wales. These beds have been tilted by an intrusion 
of igneous rock of diabasie appearance. 

The species included in group (2) referred to above, have a closer general 
resemblance to the Vis^an Aviculopectenf^ described by the late Prof, de Koninck 
(Ann. Mus. Roy. d'Hist. Nat, Belg., t. xi.) than to any others it has been found 
possible to compare them with. 


Avicin/)eECTRK LtWGBr, n.sp. (PL xlix., fig. 1; PL L, fig. 12.) 

Whole shell plano-convex, inequilateral, triangular, or fan-like. Iieft valve 
strongly convex near the umbo, and from there sioi>es steeply to the ventral 
margin. Radials consist of about twelve primaries, an equal number of secondary 
interpolations which begin near the umbo; towards the ventral margin a pair of 
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tertiaries is introduced, one on each side of a secondary; oil are triangular in 
section and separated by concave spaces; umbonal ridges prominent and meet 
the cardinal margin at angles of 30°; beak prominent, pointed and slightly 
incurved. Anterior auricle slightly convex, triangular, bears about six or seven 
radiaJs; byssal sinus distinct. Hinge plate straight and shows three or more 
ligamcntal funows. Posterior auricle missing. Neither on the body or auricle 
of this valve are concentric striae visible. A fragment of the right valve is 
present in apposition with the left, partly joined by the hinge; it is practically 
flat, smaller than Uie left one; radiala dichotomous and not prominent. Dimen- 
sions of the left valve: length, 32.0; width, 25.0; depth, 4.0 mm. 

This species, with A. sparteus, A. perohliquatus and A. andrewsif forms a 
distinct and closely allied group, which as far as the present evidence shows, 
appears in these Myall lake beds for the first time in New South Wales, and 
seems not to have ]>ersisted through any great length of geologic time. 

Dedicated to Mr. H. Leggc of Legge’s Camp, Myall lakea, N.S.W., who gave 
valuable help to the writer when collecting the fossils described in this paper. 


Avioulopbcten fusiformis, n.sp. (PI. xlix., lig. 2.) 

Left valve fusiform, convex, medially ridged. Radials increased clucfly by 
interpolation, prominent, straight with a slight and grmhially increasing curve 
towards the lateral margins from the medial longitudinal line; concentric striae 
very fine and numerous, but indistinct on testless valves; umbo prominent, pointed 
and reaches the cardinal margin. Anterior umbonal ridge prominent, falla 
steeply to the auricle and is short; posterior ridge long and ill-defined; with the 
cardinal line they fonn angles of 45° and 60° respectively. Both auricles are 
nearly perfect, the posterior one being much the larger; they an? flat, triangular 
and crowded with almost microHCopic transverse striae; the anterior one meeta 
the cardinal line at an angle greater than a right angle, and its lateral margin 
is oblique; the latero-cardinal angle of the posterior one is about a right angle 
and its lateral margin mildly sinuate. Dimensions of a small left valve: length, 
21.0; width, 31.0 mm. 

Right valve unknown. 

The species fonns quite a singular type of the genus Aviculopecten m far 
as known Australian species arc concerned. The distinguishing features of the 
species are (1) fusiform outline, (2) shoulder-like aspect of the anterior um- 
bonal ridge, (3) almost microscopic fineness of the striae on the auricles, (4)- 
pronounced dorso- ventral ridge, (5) disparity of the auricles in size. 

Aviculofkctb.v ptrtfobmis, n.sp. (PI. xlix., fig. 3.) 

Loft valve pyriform, strongly convex, subequilateral, dorso -laterally svib- 
ridged, slopes more rapidly to^thc anterior lateral margin than to the [iosterior 
one, Radials numerous, slender, slightly interrupted in their course at one or 
more of the lati -concentric growth lines, consist of three orders. Lateral and 
ventral margins together form about two-thirds of an ellipse. Beak prominent, 
pointed and reaches the cardinal margin; umlmnal ridges prominent and make 
with the cardinal margin angles of about 46°. Anterior auricle missing from the 
type specimen, but in another appears to be triangular with an oblique miter 
margin; posterior auricle larger than the anterior one. triangular, radials not 
visible, but traces of fine cross striae are plainly discernible, flat, lateral margin 
mildly sinuous. Hinge plate bears several ligamental furrows. Right valve un- 
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known. Cardinal marj^iu about half as long as the length of the valve. On the 
body of the valve concontrie striae arc numerous. Dimensions of the type valve; 
Length, 50.0; width, 63.0 mm. 

This species has some resemblance to the species ju.st described (A, fumformh) ^ 
to which it is without doubt closely related; in dimensions the two forms <iiffer 
widely and on this /iwM^ount they have been separated ; but it may be poinbtd out 
also that on the hinge plate of A, jyyriformis several ligamental furrows are dis- 
tinctly visible; none such have yet been noticed on the hinge plate of ..4. /tis*- 
formis* 

Aviculopk(7ten ANimEvvsi, n.sp. (PI. xlix., llgs. 4-6.) 

Khell of moderaU* size, valves very unequal. 

Ijeft valve very transverse, both posteriorly and anteriorly, strongly c^mvex. 
Radials about twenty eight in number, moderately prominent, ridged, apparently 
simple, and separated by concave spaces about twice a.s wide as theiaselves; con- 
centric striae numerous, and on crtjssing iJie radials form distinct nodes. Beak 
pronnnent, pointed, and reatdics the cardinal margin. Auricles over nu>derate 
size, wing-like, the anterior one smaller than the posterior and traversed by four 
or more indistinct oblique radials and numerous concentric striae, convex, clearly 
separated from the body, its outer border sinuate; posterior one depressed, of 
similar shape to the other, definitely separated from the body. Anterior um- 
bonal ridge prominent, strongly curved or bow-shaped; posterior one long and 
loss definite. Cardinal margin and hinge much shorter than the greatest length 
of the valve. 

Right valve much shorter than the left one, very mildly convex; ribs numer- 
ous, indistinct, of two orders at least; concentric stria© numerous but indistinct^ 
ventral margin evenly rounded; auricles similar in shape to those of the other 
valve, but less definite, their radials and concentric striae similar in number and 
character to those of the opposing valve, but only faintly defined; anterior ear 
mildly convex, definitely separated from the body of the valve; lateral margin 
sinuous; posterior ear deprep.se<l, larger than the anterior one, radials and striae 
faintly defined; umhonal ridges low; beak not prominent. Dimensions of left 
valve: I.«ngt:h, 55.0; width, 45.0; hinge, 35.0 mm. Dimensions of right valve: 
Length, 30.0; width, 30.0 mra. 

This is a well-marked species. Dedicated to E. C. Andrews, Esq., B.A., 
Government Geologist of New South Wales. 

Aviculopeotbn sparteus, n.sp, (PL 1., fig. 7; PL lii., fig. 23.) 

Left valve obliquely transverse, inequilateral, strongly convex, outline like 
that of a yard broom which has l)ecn in use for some time, laterally produced 
anteriorly and posteriorly; rilia prominent, increased by several interpolations, 
strongly directed towards the lateral margins, bear traces of nodes; concentrically 
Bub-wrinklcd. Anterior umbonol ridge prominent and subemrved, posterior one 
indefinite; umbo absent, but was evidentiy prominent; auricles absentf What is 
taken to be the right valve of the species is sub-equilateral, very mildly convex, 
much smaller than the left valve; ribs faint, apparently of two orders, sub- 
conoentrically wrinkled. Umbonal ridges moderately prominent, enclosing an 
angle of about 105®, anterior one slightly curved; ventral margin evenly rounded# 
Auricles triangular, of about equal size, posterior one flat^S faint traces of 
very fine cross striae, but no radials visible, meets the cardinal line at nearly 
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a right angle; anterior ear damaged, very mildly convex^ clearly separated by a 
sulcus from the body. Cardinal margin approximately half as long as Ihc length 
of the valve. Hinge plate narrow, exhibits one ligamental furrow and a small 
resiliifer. Beak prominent and barely reaches the cardinal margin. Dimensions: 
Right valve, length, 30.0; width, 20.0 mm.; left valve, length, 40.0; width, 28 
mm. 

If the right valve here assumed to belong to this species, proves really to 
be 80 , it will become a question whether it should be placed in the genus Delto-- 
pecten Etheridge and Dun; but when determining this question it must not he 
overlooked that some American palaeontologists have so amended McC^jy^s 
original description of the genus Axnculopecten os to include the presence of a 
resiliifer (Grabau and SSimer, North Am. Ind, Foss.j 1909, Vol. I). 

This s))ecies and perohliguatus i)ear some resemblance to each other, but are 
easily distinguished one from the other. 

Avicmx>PECTKN rKHOBuquATUs, n.sp. (PL 1., figs. 8, 9.) 

Whole shell very oblique, subplanoconvex, very inotpiilateral. Left valve 
larger than the right, slrongly convex, obliquely subtrapc/.oidal ; riba numerous, 
apparently of three orders, separated by narrow interspaces; concentric striae 
numerous, but indistinct on the testlesa specimens, which alon*? are available, but 
show an imbricate pattern. Anterior auricle al)8ent; posterior one imperLict, 
large, triangular, radials and concentric striae indistinct; beak absent, but ap- 
pears to have been prominent. A medial uinbonal ridge oblt(iueIy traverses the 
medial part of the valve. Right valve only mildly convex, oblique, much smaller 
than the left, boars several ill-defined concentric folds, ribs and concentric striae 
faint, the former seem to be simple. Anterior auricle imperfect, small, clearly 
separated from the body by the byssal sinus; outer margin rounded; posterior 
ear large, depressed, and faintly radiated. Umbonal ridges prominent; beak 
prominent, reaches the cardinal margin, which is much shorter than the length 
of the shell. Some ribs of the right valve as they approach the latero- ventral 
margin, assume a zig-zag course. This feature is present in several of the 
species of AvicuhpecUn from the Myall Lakes, and is one that has not been 
observed by me in any species of the genus from elsewlmre. The valves, des- 
cribed above, are conjoined by the hinges, but are widely agape ventrally. Dimen- 
sions: licft valve, length, 47.0; width, 30.0 mm.; right valve, length, 35.0; 
Midth, 25.0 mm. Length of hinge, 22.0 mm. The umbonal ridges of the right 
valve diverge from the beak at angles of almut 30® and 45® and include an angle 
105* approximately. 

This is one of the most oblicjue of Avicnlopecteus and in that respect sur- 
passes all others which have eoinc under rav notice. 


AviCUnOPIBCTEN AEGPTUS, u.sp. (PI L, figs. 10 and 11.) 

Outline of the shell suborbicular, mildly biconvex and of moderate size. 
Left valve mildl;^ and evenly convex. Radials numerous, consist of primaries and 
an interpolation of a secondary between each pair of primaries, except in one 
case where two secondaries are interpolated between a pair of primaries, con- 
centric striae numerous and form nodules on the radials; beak and auricles 
absent. Right valve mildly convex, smaller than the left, almost smooth for the 
radials are only faintly visible on testlcss valves. Beak slightly defective, but 
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prominent and pointed. Auricles only partly preserved; the anterior one clearly 
separated from the body by the byssal groove; umbonal ridges moderately dis- 
tinct. Dimensions of the right valve: Length, 37.0; width, 35.0 ram. approx. 

The distinctive features of the species arc (1) the single interpolation be- 
tween each pair of primaries; (2) stoutness of the primaries; (3) slight con- 
vexity of the right valve and its relative smoothness; (4) flexuring of the radials 
from their normal course at one or more of the leticoncentric striae, in this re- 
spect resembling A. flexieostatii'i^ also described in the present paper. 

The two valves dcHcribed above are in apposition. 

Aviculopecten FI.EXICC8TATU8, n.sp. (PL L, %s. 13-16; PL Hi., figs. 21 and 22.) 

Left valve orbicular, mildly and evenly convex, slightly inequilateral. Radials 
very numerous, of three ord(»rs, distinct, but not prominent; concentric striae very 
numerous, fine, regularly spaced, and produce with the radials a neat cancellate 
pattern. Umbo depressed, pointed, barely reaching the cardinal margin. An- 
terior umbonal ridge short, falls vertically to the ear, and makes with the car- 
dinal line an angle of about 45°. Posterior ridge less prominent and longer than 
the other; makes with the cardinal line an angle of about 30°. Ears of nearly 
equal size, triangular, bear six radials, and crowded concentric striae. Cardinal 
margin and hinge plate straight, less than half as long as the greatest length of 
the shell. Right valve, or what is assumed to be such, less convex than the 
otlier, nearly flat towartls the ventral margin, but in other respects resembles the 
left valve. Dimensions of left valves; Length, 50.0, 40.0, 37.0; width, 46.0, 
36.0, 34.0 mm. The measurements are approximate in each case. 

This Aviculopecten Wars a general resemblance to A. eaelatm McCoy, and 
also to A. plagwatotmis de Koninck, both of wliich are found in the Carboni- 
ferous Limestone of Visf^ (41 age ITT.) of Belgium. 

AvicuLOPKOiEN piNCX>MflEi, n.sp. (PI. H., fig. 18; PL Hi., figs. 19, 20.) 

Shell moderately large, Ijeft valve convex, tumid near the umbo, sub- 
depressed adjacent to the postero-lateral margin; ribs thirty to tliirty-three, ac- 
cording to size, simple except for on odd interpolation in some 8pe<nmens, mildly 
ridged, and separated from each other by wide slightly concave spaces. Concen- 
tric striae very numerous, distinct, produce mild cchination or imbrication of the 
ribs as these are crossed by them. The anterior and ventral margins are neatly 
rounded, the latter one forming a semicircle; posterior margin from the ear to 
the ventral one straight and obHque ; umbo prominent, blunt, and jusC reaches to 
the cardinal border. Anterior auricle triangular, very mildly convex, emar- 
ginate at its junction with the body, rounded at tlie cardinal angle, bears some 
four or five gently oblique indistinct radials; and numerous fine concentric striae; 
byssal sinus distinct. Posterior auricle much larger than the anterior one, sub- 
wing-shaped, openly emarginatc, ornamentation similar to that of the anterior 
one, rounded at the cardinal, angle, outer margin mildly sinuate, indefinitely 
separated from the body. Anterior umbonal ridge prominent* and makes an 
angle of 45° with the cardinal border; posterior umbonal ridge indefinite. 

Cardinal border and binge plate straight, more than half as long as the 
length of the valve. A specimen with the valves in apposition shows the hinge 
plates slightly agape, indicating the presence of a strong ligament. 

An indifferently preserved cast of the two valves of this shell in apposition 
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fjkowH the right valve to be very mildly convex in the vicinity of the large 
lu oscular area, and towards the lateral and ventral margins to be slightly con- 
cave; ribs indistinct, apparently simple and secondary, and on the nmscular area 
they are ru)t visible. Outline of the two valves conjoined is that of a segment 
about equal to five-sixths of a complete circle. Dimensions of left valves: Ijcngth, 
^.0, 60. Oj 60.0; width, 65.0, 55.0, 55.0 mm; depth, 15.0 mm. 

The description above was made from testier specimens, except in the ease 
of one left valve. This Aviculopeeten is quite a con8i)ieuou8 one. In some 
features it resembles A. ffranosus J. de C. Sowerby, from the Middle Carboni- 
ferous Limestone of Ireland and Belgium, but is specifically far removed from 
it. 

Dedicated to T. IT. Pineombe, EiUj., B.A., who, with Mrs. Pincombe, was 
associated with the writer when the specimens here descril)ed were collected. 

Avictilopecten pijcathjs, n.8p. (PI. lii., fig. 25.) 

Right valve mildly convex, sides subparallcl, ventral margin rounded; radials 
indistinct, dichotomous, almost invisible towards the posterior margin; beak sub- 
prominent; anterior auricle triangular, clearly separated from the body of the 
shell by the byssal sinus; posterior auricle aliform, pointed, very indefinitely 
Separated from the body; both auricles hear fine curved concentric striae, but 
are otherwise smooth ; cardinal margin long and strmght; hinge plate long, nar- 
row and beers one distinct ligamental furrow; the cardinal margin and hingo 
plate are ranch longer than the fehell, Ijeft valve unknown. Dimensions of the 
right valve: Length, 35; width, 16 mm. 

This A viculopecten resembles in outline and ornamentation, some Pterineas 

hrisa for instance). Among Australian Avieulopectens, as far as I ani 
aware, it is singular. 

It may be noted further that this form is very near to Avicuiopfecten (Pecten) 
meffalotis McCoy. The ornamentation of the two is alike as far as their radials 
and concentric striae are concerned; but the local form has a more point ed and 
altfonu posterior auricle and a larger anterior auricle than are possessed by tbe 
Irish form, and is also much laj^er. 

EXPLANATION OF PLATES XLIX.-LII. 

Plate xlix. 

1. Avicidopeeten leggm Mitcludl. A left valve minus the posterior auricle 
and hinge plate. Portion of the right valve ia attached to it by the hinge. On 
the anterior part of the hinge plate of the latter, two or three ligamental furrows 
are visible (x 2 nearly). 

2. Aviculopecten fusiforms Mltcbell. A nearly perfect left valve (x 2). 

3. Aviculopecten pyriformis Mitchell, A large left valve, minus the anterior 
ear, and having the postero-lateral margin slightly defective (slightly enlarged), 

4. Aviculopecten andrewsi Mitchell, showing the two valves conjoined, but 
widely gaping ventrally ( x IJ). 

6, Left valve of the above (x 31). An almost perfect specimen exhibiting 
the ornamentation clearly. 

6. A photo of a right valve, taken under a strong oblique light to show 
up the faint radials (slightly enlarged). 
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Plate L 

7. Aviculopecten spartem MitchelL A left valve of which the figure is a 
good one; the auricles and beak are absent; the nodes on the radials are clearly 
visible (x 2 approx.). 

8. Avicidopecten p^robUquatu8 Mitchell. An almost perfect right valve 
(X 1.4). 

9. The left valve of th^ above, with which it is in apposition. The whole 
of the anterior auricle, part of the posterior auricle and part of the ventral 
margin are missing (x 1.6), 

10. Aviculopectm argutus MitchelL A good photo of a defective left 
valve (slightly enlarged), 

11. The right valve of the above with which it is in apposition; both 
auricles and the anterior lateral margin arc defective (x 1.6). 

12. The right valve of A. l^ggeL It is joined by the hinge to the left 
valve (PL xlix., ftg. 1); (x 2 nearly). 

Plate li, 

13. 14, Aviculopecten flexicostatus MitchelL Two photos from an intaglio 
(cover) of a left valve, and wrongly represent the radiaJs, in part at least, to 
l^e dichotomous. This happens because in such a specimen the interspaces of 
the radials, are in relief instead of the radials themselves. The photos other- 
wise show the external ornamentation of an immature valve very distinctly (x 
2.3 and 13 respectively). 

15, 16. Left valves of the same species, showing the radials correctly; 16 
represents a mature specimen (x 1.6 and 2 respectively). 

17. Aviculopecten articuloaus Mitchell, A view of the valves in apposition^ 
from the left side; about half of the left is broken away and exposes tlie right 
one in part. The peculiar jointing of the rmlials of the left valve at the laiti- 
concentric growth lines is clearly visible. 

18. Aviculopecten pincomhei Mitchell. Side view of a cover of a left valve 
(nat. size). 

Plate lii. 

19. A very fine left valve of the same, partly testiferous (x 8/7). 

20. A cost of a right valve in apposition with its left valve; the hinge 
plates are shown ^apo, and the muscular area suboentral. The eireular object 
towards the posterior margin is a foreign body which pierces both valves (x 1.3). 

21. What is assumed to be the right valve of A, fhxioostatus. The margins 
are defective (x 2). 

22. A &agment of the cover of a left valve of A, fUxteoetutue, clearly 
showing ttie omamontation and the fiexuring of the radials (x 2 approx.). 

23. The right vrive of A. BparteU8» 

24. A small left valve of A, perohliquatus (enlarged). 

25. A right valve of AvietUopecten plicatilie Mitchell showing the features 
of a testless specimen fairly well (x 11). 
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Introduction* 

During the last decade the study of Plant Ecology has developed with 
groat rapidity in Britain, on tlie Continent, and in America; and from time to 
time the record has been enriched by a contribution from some far-oil field. 
But little Ecology, however, has been carried out so far in New South Wales, 
despite the fact that innumerable fascinating and important problems await 
aolntion. ‘ * 

It was, therefore, with the view of stimulating the advance of ecological 
work in this country that the Sydney University Botanical Society in 1923 
initiated a study of the vegetation of Mount Wilson. The Sw’iety ha? organised 
axpeditions for field observations from time to time, and the present paper 
•embodies some of the results obtained. These results are largely of the nature 
of primary survey, wlneh has been carried but for the purpose of studying 
the relationships and distribution of the Various plant communities, and also 
to lay a foundation for future intensive investigation.: 

The authors desire to express their indebtedness to Professbr Lawson for 
suggestions in regard to the Institution of the work, and to those members of 
the Botanical, Society who gave valuable aasistance in collecting and charting 
in the fidd. 
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Hamilton (1899) has already published a list of the plants occurring in 
the Mt. Wilson area, but the present p&pcr will deal with the structure and 
physiognomy of the associations on the basalt rather than with the enumeration 
of the species* 


General Features of the Australian Flora. 

The ilora of Australia possesses many interesting and peculiar features, 
and early systematists considered that it belonged to a different geological period 
of the earth's history from that in which existing plants of other lands have 
been produced, or that it represents a separate creative effort, or that the in- 
fluence exerted by^he Au*stra]ian climate in the past differed from that of the 
climate on the floras of other lands. 

Hooker (1860) in his essay on the Australian Flora, points out that it 
does not differ fundamentally from other floras and, “whether viewed under the 
aspect of its morphology and structure, as exhibited by its natural classification, 
or its numerical proportions, or geographical distribution, it presents essentially 
the same primary features as do those of the other groat continents/' 

Tlie outstanding peculiarities of the Australian flora are: 

(1) Its high percentage of endemism, as “it contains more genera and 
species peculiar to its own area and fewer plants belonging to other parts of 
tile world, than any other country of equal extent. About tw(vflfths of the 
genera and upwards of scven-eightha of its species are entirely confined to 
Australia/' But this high endemism is also a feature of other world floras, 
for isolation from neighbouring land masses tends to induce endemism in plastic 
forms. Long isolation from the surrounding lands probably explains the high 
percentage of endemism in Australia. 

(2) The peculiar habit andl physiognomy of many of its constituents, e.g., 
the species of Eucalyptua with pendulous leaves, the Casuarinas with switch- 
like branches, the Xanthorrhoeas or Grass-trees, the phyllodineous Acacias, the 
Banksias with their cane-like inflorescences, Telopm, Doryanthes exceha^ the 
conspicuous and characteristic Gymnosperms (species of CallitrM and ilfaoro- 
£ama)f the large variety of flowering trees, the dull greyish-green of the 
Eucalyptus Forest, the scraggy foliage of the Proteaoeac, and many of the 
Leguminosae and Goodeniaoeae of the xerophytic habitats. 

(3) The many interesting structural peculiarities, e.g., the calyptra of the* 

flowers of Euei$lyptu$f the inital^e gynostemium of StyUdium, the bard woody 
seeds and fruits of many Proteaeeae and Leguminosae, the irritable labellum 
of species of the deciduous character and large chlorophyll-content 

of the bark of species of Eucatyptu$ and Angophora, the stomata of the Pro- 
teaceae, the phyllodes of the fleshy peduncle of Exoasrpm and tho 

pitchers of Cephahtus, etc. 

But features of this nature are not important enough to stamp the Aus- 
tralian Flora as belonging to a different geological epoch from that of other 
floras, or as being fundamentally different. This is clearly borne out by Hookei/s 
observations, vis. (1) thM the relative proportions of Dicotyledons to Mono- 
cotyledons, of genera to orders, of apecies to genera, are the same as in other 
floras of equal extent; (2) that the Thalamiflorae, Calyeiflorae, CorolliflonDB, 
etc., are in tbe same rdative proportions as in other floras; (3) that the pro- 
portion of Gymnosperms to #her Dicotyledons is about the same; (4) that 
only two orders (with three genera and few species) are peculiarly Australian, 
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viy<,, the Brunoniaceae and the rr<swandfaceae; (6) that the remaLuiiit;: Aua- 
traliun orders are found in other eountries, and some are amongst the most 
widely distributed over the globe (e.g., Comptmtae, Leguminosae, RanunctiUiceae ) ; 
(6) that the families Goodeniaceae, CandoUeaceae, CastMrinaceae, which are 
abundant in Australia and rare elsewhere, have a close atlinity with the 6'o»i- 
panuUieeae, Lobeliaceaiej and Myricaeeae, which are widely distributed over the 
globe ^ (7) that most of the Australian orders and genera which are also found 
in other oountries around Australia have their maximum development in points 
approximating in geographical position towards these neighbouring countries, 
«*g., the Malayan element in north-easteni, the South African in aouth-westem 
Australia; (8) that the peculiarities of the Australian Flora do not disturb the 
natural system derived from the study of the flora of the earth, apart from that 
of Australia; (9) that the changes in vegetation in passing from tropics to 
colder latitudes, from dry to mokt regions, from lowlands to mountains, are 
in every respect analogous to those which *X‘cur in other parts of the earth; 
and (10) that the Australian families and genera fall into their places in the 
natural system well enough, though that system was developed Inifore Australia 
was known botanically. 

OttIGIN OF THB FiX)RA 6p Mt. WiDSON. 

The Flora of New 8outh Wales is probably the most interesting of the 
whole continent on account of the complexity of its composition. It not only 
contains a dominant endemic element, represented principally by highly xero- 
philous forms, but also a strong representation of the Polynesian -Malayan Flora, 
and of the liSiegian or Antarctic types. Probably also in the western parts ol’ 
the State an African element is present. The distribution and constitution of 
these exotic floras will be described in later papers, but for the pre.sent the 
writers are concerned mainly with the structure and inter-relationship of the 
Malayan and autochthonous floras as they occur in the Mount Wilson region. 

The Polynesian-Malayan or the Indo-Maleyan el<»ment is represented in 
Eastern Australia by a typical Rain-Forest, wdnch is best developed in eastern 
Queensland and New South Woles. R<ipr<«entatives of this flora owur at the 
present time in Victoria and Tasmania, but there is a distinct decrease in the 
richness of this Malayan Rain-Forest on passing from north to south, which 
fat^t may be attributed to the increasing severity of the climate as the 8ouili<»rn 
parts of the continent are approached, and also to the greater distance from tiu* 
original centre of distribution to the northward. The Malayan element pro- 
bably reached the Australian continent while it was still connected to tho New 
Guinea region, as its types (if we except the purely shore vegetation such ns 
seaweeds, mangroves, and dune vegetation) produce seeds and spores which arc 
not specially adapted for dissemination through the agency of water. The 
seeds and fruits are not even particularly efficient for wind dissemination, al- 
though many of the Pteridophytic and Bryophytic form.s characteristic of the 
Rain-Forest may have reached Australia through the agency of wind, over an 
intervening bdt of sea; but H is more probable that much of this fern flora 
migrated along with the larger elements of the Rain-Forest over a land bridge. 

Andosperm remains have hot been found in the Oetaceous strata of New 
South Wales, but groves of Coniferous tree stumps have been found in section 
in the Desert Sandstnne Formation {Cretaceous) of the De Grey Ranges (Siiss- 
mileh, 1922, 184), thus showing that preservation was possible. These facts 
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miglit indicate that AngiospermB did not occur iu New South Wales duriug 
Cretaceous times. Fossil leaves of a considerable number of genera of Dico- 
t^^ledons have been found in freshwater beds iu Queensland; but there is some 
doubt whether these beds are Cretaceous (SusBinilch, 1922, 184); with one pos- 
sible exception (Walkoiu, 1919) they are probably of Tertiary age. if this view 
be correct, then it is probable that Australia was connected with the land to the 
northward (New Gumea ttegion) into the Tertiary period, and that the Indo- 
Malayan Angiosi>erm Flora reached this continent in the early Tertiary. 

Fossil prints and leaves have been found in Tertiary strata, especially in 
the upper beds; ami silicifted wood htis been obtained from tlie lower btnls. The 
fossil prints most commonly found are Pleshcapparis, i:ipondplo»trohtut, and 
Penteune, while fossil Dicotyledonous leaves have been obtained from Gulgong 
and I'orest Reefs beds (Sussniilch, 1922, 202). These leaves are stated to be- 
long to such genera as Quercus, Fagmj Cinnamomumy Laurm, Magnolia^ Bombax, 
Pittosporunij Bankma, Eticalgptiui and OreriUeaf which are pra<?tically all oon- 
stittients of the present day sub-tropical Hain-Forest of Eastern Australia, and 
wliicii is chiefly Malayan in origin. The autochthonous type®, Eucalyptm^ 
Bankma and Grevilleaf whicit are typical representatives of the xerophilous flora 
of the sandstone, are here found in association with the Malayan forma. If 
the ideiititieatiot! be correct — and it must be conceded that the evidence of leaf 
impressions is not too reliable — we have endemic and Malayan forms occurring 
coutemporaneonsly as the oldest known Angiosperm flora of New South Wales, 
very much us they exist in close proximity in the richer soil regions of the 
State at tlie present day. 

In the upper Tertiary [xrriocl tills Rain-Forest apparently had a much 
more extensive distribution, as Tertiary fossil plants very similar to the living 
Rain-Forest tyt>es have been found at Orange, in tlie far w^estern districts of 
New South Wales and Queensland (Horn Expedition, Tate and Watt, 1896), 
and on the high tablelands whieb have now a cold dry climate. The present 
rangfs especially from east to west, is comparatively restricted, but from the 
fossil evidence it is highly probable that the physiography of the country and 
the climate were such as to support a more luxuriant, almost tropical flora. 
Moreover, the animal life of the Tertiary period throws interesting light upon 
the plant life (Siissmilch, 1922, 213). The Tertiary vertebrates, as indicated by 
the fossils, were larger than any living to-day, and great numbers inhabited 
what are at present the more arid regions of the State. They were not adapted 
for travelling long distances in search of food, and it is extremely probable 
that a luxuriant flora existed in the extreme western districts of the State, and 
this implies abundant rainfall and high temperature, in short, a t^oi^ical 
climate, 

The present tablelands or plateau regions of Eastern Australia were 
preceded by an extensive peneplain of low elevation with isolated hillB fad 
ridges about 1,000 ft. high (Sflssmilch, 1922, 203). In the upper Tertiary, this 
peneplain was apparently covered by a Rain-Forest similar to that wbieh oceurs 
in isolated parts of New South Wales and Queenslaiid to-day. The elitnite waa 
probably uniformly moist and warm thronghout tlm region, and capable of 
supporting a luxuriant tropical vegetation. 
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During tlie **Kosciu^ko Epocli,” at the close ot* the Tertiary period, a great 
epeirogenie uplilt produced the existing tablelands, accompanied by faulting and 
folding, and formulioii of rift valleys j subsequent erosion partly dissected the 
tablelands and the present topography ot Eitsiurn Australia was developed, with 
its high nortii-south mountain chain, and generally east-west river valleys. The 
development of these highlands near the coast divided the State roughly into 
three regions with dilferent climates, viz., a coastal zone with high temperature 
and high rainfall; a mountain zone with a dry cold climate; and a western zone 
with a dry, hot climate. This diifcrentiation probably appeared at the close of 
the Tertiary period, and unfftaibledly caused a 1‘estriclion in the rajuge ot' the 
Kniii' Forest vegetation, wliieli disappeared from tlie drier and cooler regions of 
tlie State and became entrenebed in the sheltered valleys — especially those with 
an easterly ast>cct and warm moist climate — or on isolated sheltered areas of 
the tablelands, where rich basaltic soils and adequate rninfull and .shelter pro- 
\'ided a favourable habitat. 


These basaltic outcrops, on Aveathering, produce a soil not only ehemicullv 
rich, but also with a high water capacity. It is not surprising, therefore, that 
the tropical Kain-Forest types of Polynesian-Malayan origin colonized those 
lava flows, and bectuno firmly entrenched upon them, lor their primary necessities 
appear to be ubundanl soil-moisture and a sheltered habitat. 

The retreat of the Raiu-Fort>st from the hot or mhi and drier habitats 


[»ro\'ided the opportunity for colonization by the endemic forms, which evolved 
elsewhere on the continentt probably in Western Australia, and migrated to the 
eastern region snbse((uent to the disappearance of the inland sea. 

In New South Wales the Tertiary representatives of the endemic flora u|>* 
l»arently flourished under more mesophytic conditions; at any rate the climate 
was |»robably in<»re uniform and tropical throughout the Slate than it i.s"lo-day, 
and would favour tlu* development of a richer mesophytic flora provided tlie 
edaphic? conditions were favourable. In the lower Tertiary the surface soils 
were sandy, siliceous and porous on the one hand; and on the other, heavy and 
derived from the weathering of the Wianamatta Shale. The endemic types, 
perhaps, established themselves on the sandy soil, while the Malayan vegetation 
occupied the shales. The two habitats would be exposed to the same climatic 
factors, but the edaphit^ differences might have led to the development of different 
degaufs of mesophytism. The Tertiary lava flows, on weathering, produced very 
rich soils in different parts of the State, and these formed an ideal and 
optimum envii*onmont for the Malayan Flora, which even in upper Tertiary 
times, must have been subjected to vigorous competition from the endemic 
forms. The primitive endemic flora of New South Wales appears, then, to 
have bi*en mesopliytie, and the xerophily of the present types is an induced 
character wliich has developed along with the climatic changes over the State,, 
attendant upon the formation of the mountain blocks. At any rate, the uplift 
at the close of the Tertiary period provided a variety of climate which would 
Btimulate xerophily. The denudation of the shales and Tertiary basalts frfun 
parts of the plateaux exposed the Hawkesbury Sandstone Series which, edaphi- 
eally, provided a xerophytic habitat. Thus it appears from Tertiary times on- 
wardSf the edaphie and climatic factors have stimulated the progress of the 
endemic types mesophytism to xeropbytism, and have caused a great re- 

striction in tJ>e range of the Malayan elements in New South Wales. 
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GbOLOOT and PHYSlOGBAPaY. 

The Mount Wilson area is one of the basaltic residuals an which the 
Tertiary Rain-Forest has been presen ed; it belongs to a series of basalt-capped 
peaks raised above the general level of the Blue Moimtam Plateau, The basalt 
How probably covered a considerable portion of the plateau in the immediate 
neighbourhood, but most of it has disappeared. The age of the basalt of Mount 
Wilson is not quite certain^ but it probably belongs to the Older Basalts which 
survive as cappings on the residuals which rise in the form of isolated hills 
or long narrow ridges above the surface of the East- Australian Tertiary pene- 
plain (Siissmilch, 1922, 199). The sandstone of the plateau, during Triassio 
timeit, was overlaid with Wianamatta Shales which were subsequently denuded 
from the plateau witli the exception of restricted areas as for as Paulconbridge, 
and the cappings under the basalt of the isolated peaks. The basaltic coverings 
on these peaks — Mt. Toiiiah, Mt. King George, Mt. Tootie — appear to have pro- 
t<;cted the shales from complete denudation. Thus the isolated peaks ore pro- 
bably survivals of an original Higher tract protected from denudation by the 
more resistant portions of the Imsalt sheet which flowed over the undenuded 
surface of the plateau (Carne, 1908). The isolated basaltic peaks arc probably 
survivals of an original continuous sheet (David, 1896). 

Mt. Wilson is a long ridge between the Bowen and Wollongambe Creeks, 
trending north-easterly. These creeks flow in deep gorges, about 1,200 feet be- 
low the summit of the ridge. Four parts of this ridge are capped with the 
olivine-basalt sheet, which probably was continuous originally, but is now divided 
by denudation into four isolated masses. The most important of these are 
Mann’s Hill, 3,475 ft.; Wynne’s Hill, 3,425 ft.; and Yengo, 3,345 ft. The 
basaltic cap varit»« in thickness from 135 ft. (Yengo) to 300 ft. (Wynne’s Hill), 
while the estimated area of basalt aggregates 575 acres. 

Weathering . — The larger crystalline masses of the basalt weather first and 
form vesicles or hollows, but frequently surface boulders weather more or less 
concentrically, and the fragments come away in eonchoidal flakes. The soil 
produced by the weathering is of a rich chocolate colour. The rock has been 
studied petrologically by Card (1908), and the following features are taken 
from that description: Tim rock is an olivine basalt; the minerals present are 
augite, olivine, plagioclaae felspar (labradorite ?) and magnetite, and are em- 
bedded in a light brown glassy matrix. The felspar microlites give rise by their 
disposition to a good fluidal structure floating round the porphyritie eonstituent. 
Olivine is abundant, and remarkably fresh. It oeeurs as porphyritie individuals, 
presumably from an earlier stage of crystallization, and numeroua granules 
through the rocks. The augite has a tendency to assume a purplish tint and is 
slightly pleochpoio; ' 

The following analysM of the olivine bAsalt of Mt. Tomah, near Mt Wilson, 
and probably part of the same original sheet, probably approximates to the Mt 
Wilson rock. The analysis was made by J. C. H. Mingsye, and is quoted in the 
Memoirs of the Geological Survey of New South Wales, Oeolodr, No. 6, p. 12®. 
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Olivine-B(mt]i of Mt. Tomuh. 


Anah^m. Molecular Consiitution. 


Si02 
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.. 10.5 

AkOjj 

.. .. 17.42 
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3.70 
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.. 25.9 


7 45 

Nepheline 

3,4 

MgO 

t 9 9 4 §9 

. .. 6.(51 

Diopsido . . . , 

.. 9.6 
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Olivine 
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Magnetite 
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4* » * • 

. .. 1.80 
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4 * ** •» * 

. .. 0.04 

Nepheline not detected 

micro- 

Ti(h 

. .. 1.88 
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present- 

ZrO^ . 

, 0 
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low for 

P•>0^ 

,. .. 0.87 

igneous rocks. 


SOa 

. .. 0 



Cl 

. .. 0.05 
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. . . , 0 





. . . . 0 . 000 



NiO, CtiO 

. .. 0.02 



MnO 

. . .. 0.02 



BaO 

. ... 0.03 



BrO 

. . . trace 



LiaO 

... 0 



YaOr, 

. . .. 0.01 




100,35 



Sp.Gr 

. .. 2.905 




U, will be seen fronJ this analysis that the potaish, phosphoric acid, ferrous 
and ferric oxides, magnesia, and lime content is very high. The basalt is thus 
exceedingly rich in the essential elements for plant nutrition, and on weathering 
produces a soil which supports a luxuriant vegetation, in striking contrast to 
that on the siliceous sandstone strata in close proximity. 

Thk Vkoetatiok of Mt. Wilson as a Wholk. 

A consideration of the topographical features of Mount Wilson, as pre- 
^'i()n»ly outlined, has led us to recognise for convenience three physiographic 
unit*areas, namely, (1) the basalt-capped hills with a rich moisture-retaining 
soil; (2) the sandstone tracts of the plateau with a dry and impoverisluHl soil; 
and (3) the gullies which occiir between some of the basalt hills and the valleys 
of the Wollangambe and the Bowen into which tliey lead. 

This division has more espe<ually commended itself since the vegetation 
tends to fall into three groups corresponding with these unit-areas. The flora 
of Mount Wilson is divisible into two main types, the Malayan and the En* 
demic, with a small and scattetod representation of the Antarctic. The luxuriant 
Malayan vegetation, as has been mentioned earlier in the paper, finds a suitable 
habitat on the basidt caps, eacoept where in certain areas exposure, or thinness 
of the basalt covering, has resulted in an invasion of endemic types. This 
vegetation also occupies the valleys, where it has a richer composition. The 
Endemic Flora, essentially xerophilous and adapted to a poor siliceous soil, 
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practically the whole of the sandstone plateau and finds its chief ex- 
pr(‘S«ion in oj>en sclerupliyllouH Eucalyptus Forest. Antarctic types occur both 
amonj^’ the Alalayan and Endemic Floras. 

It is propasetl to ('onfinc this paper to a description of the associations 
occupying the basalt caps, postponing the study of the remaining parts of the 
district for subsequent communications. 


The Associations ok the Basalt Caps. 


Tiie vegetation of the basalt comprises several interrelated associations, the 
distribution ol* which is determined largely by exposure. A dense and luxuriant 
Kain-Forest clotiiea the eastern slopes of the basaltic caps, and occurs also on 
level basalt tracts which are sheltered from the west by neighbouring hills; this 
can be regarded as the typical association of the volcanic soil. Near the edge 
ol‘ the basalt tract, as the rich soil begins to grow thin, the Rain- Forest loses its 
tropical character and becomes more open and increasingly permeated by an 
invasion of the endemic Eucalyptus from the sandstone; until eventually the 
Jtain-Forest trees practically disappear, and give plac^e to a Eucalyptus Forest 
with a tree-fern stratum. Thus a gradual transition from the one extreme to 
the (it her takes pla<'e, hut none the less the extremes must bo regarded as 
^litfcrcnt communities. It has been found best to divide this vegetation into the 
following three associations: — 


1 . Ccratopetalum-Doryphora Forest. 

2. EucaJy}»tus-Doryphora Forest. 

3. Eucalyptus- Alsopliila Forest. 


The first and second of these are suli-tropical Kain-Forests, while the third 
represents the selerophyllous Eucalyptus Forest with the tree-fern stratum. 

In leas favourable habitats the last two often occur without the first, w’hile 
large exposed ar^aa of the basalt cap are fretiuenlly occupied by the Eucalyptus- 
Aisophila asaociation alone. 

The Eucalyptus-Alsophila Forest usually ceases in a most abrupt and strik- 
ing manner near the edge of the basalt and the region of the boundary between 
the two soils is occupied by a peculiar junction flora, composed of a Eucalyptus- 
Ptericlium association. 

Thus we recognise four associations in the basalt formation, but, as will 
1)6 seen later, all are varying mixtures of the two main associations, namely, the 
Eucalyptus Forest of the sandstone and the Ceratopetalum-Doryphora Forest 
of the basalt. 


The ORRATOPETALUM-DonyPHORA Association. 

Habitat, 

This luxuriant Kain-Forest occurs on the sheltered eastern slopes of the 
basaltic hills, and to this habitat it is confined. It cannot survive in any spot 
that is not completely sheltered from the desiocating west and south-Wtfit winds 
which sweep the opposite slopes with their full force. But exposure is not the 
only factor limiting the range of this largely mesophytic bommunity, for it fa 
only in the central portions of the basalt areas that the rich soil is deep enough, 
and the water content higfli enough, for the normal development of the Rain- 
Forest. Thus this association, although frequent, is not ve^ extensive, exeept 
where it is continuous with the Rain-Forest in the gullies. 
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Structure and Phytiloynomy. 

The association is dotuiuatcd by Ceratopetalum apetalum and JJoryphura 
eaesafraej other trees being only occasionally present. These average about one 
iuindred I'eet in height but are compact and narrow (Plate lx., fig. 10). This 
IVature, combined with their })roximity, dense distal mosaic of I’olinge and 
shining leaf surface, protects them largely from the extreme instdation to which 
the plateau is exposetl, since all but the topmost branches are sheltered from the 
full force of the sun. 


A second stratum is fonned by the tree^em Dicksonia antdrctica, with mi 


occasional tall shrub or small tree. 


The U*ee-fenis which are often so 


numerous 


that their fronds overlap, as is illuHtrated in Text-lig. 1, average about twelve 
f(*et in height, and lend u distinctive as^met of tropical luxuriance to Uie interior 
tf the Forest (Plate Iviii., %. 1). 

The canopy of ihliage above and tlic .screen of tree-fern fronds result in 
the lower regions of the forest being shrouded in gloom, especially when tlit 
sun lias passed the meridian (Plate Iviii., figs. 1 ami 2). In these dark regions 
the forest floor is occupied by a fern -stratum, averaging two feet in height. 
This is frequently sparse, owing to lack of sufficient illumination, and a con- 
siderable amount of the ground is bare or carpeted witli dead and dwaying 
leaves; but wher(?ver a chance opening in the canopy occurs, and a beam of 
sunshine i)enetrai<’.s the forest, the ferns form a closed soidety. (V)rr(isponding 
to these two conditions of illumination arc two communities, namely, pure closed 
(Societies of Blechnum dmolor under openings in the cain>py (Plate Iviii., flg. 1), 
and in the darker regions an open society of the remaining components of the 
tnrn stratum (see sul)8equent list). Text-ligure 1 illustrates the distribution ami 
composition of tiie hmer strata, and shows how the vegetation of the I'orest floor 
ti’uds to be massed in the areas between the shade of the tree ferns. 


The frequent lianes and climbers constitute another feature of the Hain- 
Forest (Pluto Iviii., fig. 1). Vitis attains a great development and is often 
foot in thickness. The otlier climbers are much more slcmler, but attain u eon- 
siilerablc height. Polypodium diversi folium, in particular, may be seen on tree 
trunks a hundred feet above the forest fl<>or, the lower parts liaving died away 
os upward growth proceeded. 

Epiphytes arc common, the greater proportion being mosm^s and lichens 
w'hieh clothe the tninks of Dickeonia and tlie slim boles of the forest tree.s. 


There are also several or<?hids and Pteridophyies, amongst which are Dendrohium 
pug^ioniforme^ the rare TmeBipteris tannemis (Plate Iviii., fig. 3) and the delicate 
Trichomanes iwnosum growing in societies on Dicksonia trunks. A noteworthy 
feature, however, is the complete absence of Asplenium^ nndus and PiMycermm 
grande, which occur in this association at Mt. Irvine, some six miles distant; this 
fact seems to l)e correlated w^th the lower altitude of the latter peak and its 
consequent milder winter, as in similar forests in other parts of the State with 
a mild climate those epiphytes are abundant. 

One phenomenon of special interest is the occurrence of young plants of 
^mntinia Sieberi growing epiphytically on tree-fern trunks, among the tangled 
adventitious roots of which the seeds germinate. Subsequently, no doubt, the 
roots of the epiphyte reach and establish themselves in the ground. This is 
the only ease of hemi-epiphytism encountered in the Rnin-Foresta at Mount 
Wilson. 


Parasitism is not common, but mention must be made of Viscum articulatum 
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®n i>(/ryp/tt)ra 5a«i^a/row; so common on species of Eucalyptus on the 

sandstone plateau, was not observed on the basalt vegetation. 


Tree Stratum 

Ceratopetalum ap^talum Don. . 
Doryphora Baasafras Endl. . . . d 
Medyemrya anguatifolia Cunn. o-vr 

Quintinia Sieberi D.C o-vr 

AtheroBperma moBohattm Labill. r 


Acacia elata Conn 

Eugenia Poir. r 


Tree-Fern Stratum 

'Dicksonia antaretica Labill. . . sd 

Drimya dipetala F.v.M o 

Ciiriobatm multiflorm Cunn. . . o 
Hi/menanthcra Bankaii F.v.M. . o 
Alsophila attsiralis Kr.Br r 

Fern Stratum 

Polystickum aculeatum Schott. . c 
Dryopteris decomposita Kuntze. f 

Aihyrium umbroaum Ait f 

Pellaea fakaloi F6e .. .. .. f-r 

Blecknum discolor Keys o 

Dryopteris tenera Chr. . . . . , . r 
Polystiohum aristatum Presl. . . r 
Dennstaedtia damlUoidea Moor, r 
Blecknum Pateraoni Mett vr 


Asplenium flabelUfolium Cav. . r 
Numerous fungi. 

Climbers 

Polypodium diverai folium Willd. £ 

yitiB hypoglauca F.v.M £ 

Tylopkora barbata li.Br f-o 

Polypodium pwtukUum Forst. . o 
Fieldia austrediB Cunn. (on 

Dicksonia trunks) o 

Tecoma australis R.Br f-o 

Epiphytes 

Triohomanes venoaum Il.Br. (in 
dense societies on Dicksoma 

trunks) f-o 

CyclophoruB serpens Chr o 

Dendrobium pugiomforme Cunn. o 
Dendrobium tereti folium R.Br. , o 
Tmesipteris tannensis Bernk. . r-o 
Asplcnium hulhiferum Forst, 

r in this habit 

Quintinia Siebert D.C. (seedlings 

on tree fern trunks) r-o 

Polyporinae and other epiphytic 
Fungi. 


Floristic Oompoaition. 
d 


Parasite 

Cround Btratum Viscum arfictdatum Bunn. 

Dawsonia sp. . • . . o in societies r on Doryphora 

The Euoalyi»tus-Dortphora Assooution. 


Habitat 

The volcaniti soil of the Ccratopetalum-Doryphora habitat is comparatively 
deep, but, as the periphery of the outcrop i« approached, the layer of basalt 
superimposed on the sandstone bccc^mes thinner, and finally disappears. This 
area, surrounding the Ceratopetalum-Doryphora Forest just described, does not 
seem to be so favourable a habitat for that association: the trees have a more 
open structuJTo and some of the components become much less frequent or even 
disappear. The less vigorous hold of the Malayan vegetation on this habitat, 
resulting from the docrease in environmental favourableness, with its consequent 
more open structure and greater illumination of the forest floor, has given rise 
to certain changes in the vegetation, chief of which is the invasion of EucaJyptuB 
trees from the sandstone. 

The new assoeiatioii so formed often occurs as a thin fringe round the 
Ceratopetalum-Doryphora Forest, and on the borders of the road running 
through it. It also replaces the Rain-Forest en some of the basalt outcrops 
whidh are. either not sheltered enough gr too shallow to enable the Bain-Forest 


*In these lists, a = abundant^ c asscommon. d =: dominont, f = frequent. 
1 tts locally, 0 = occasional, r =« rare, sd asr subdominant, vr =: very rare. 
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to attain its optimum dovciopment and Uiufe exclude invadeits i rom lim surround- 
ing terrain. It may be that tlie unfavourable nature of the lialiitat. is due to 
lower water content ot tiie soil, since the rain would readily percolate through 
the sandstone lying beneath. 

Strmture und Physiognomy. 

Althougii this Forest is largely a mixture of the Ceratopetalum-Doryphora 
and the Eucalyptus aasociations, taxonomically it must be regarded as u separate 
association. Its distinctiveness is shown by the fact that Ct ratopetcUumy not 
faring so well in the competition with the invaders as Dorypfwra, falls from the 
rank of a dominant to that of an occasional type. Moreover, oi\ account of the 
admixture of Eucalyptus^ with its spreading branches and pemiuloua iso-bilateral 
leaves, less light is obstructed, and the lower strata undergo consequent changes: 
the association is less tropical in physiognomy, but it nevertheless has a greater 
tloristic ri(dmess; fur the less spisnalised habitat allows a greater number of 
types, especially Angiosperms, to colonise it. 

Tile trees fail into two strata. Tim Eticalyptiis species, perhaps on account 
of tlie favourable edaphic factors, reacd) a height of about two hundred feet 
(Plate lix.j figs. 5, 7), which is considerably more than that attained on the 
Handstone, and m dominate the association. A second layer, about one hundred 
feet high, is composed of Doryphoray which must now be regarded as sub- 
dominant, and several other trees. The latter, such as Jledycarya and Athero- 
spcrmo, seem to be given a greater chance in the struggle for existence in this 
open forest: in the Ceratopctalum-Doryjjhora Forest the dominants give other 
types Imt little (ijiportunity td" spreading. These facts arc shown strikingly in 
Text-fig, 2. 

The increased light intciiBity in th(5 lower strata, aa lias been said, causes 
profound modifications in structure. In the tree-fern stratum, not only is the 
extreme sciophyte Drimys absent, but a radical change takes place in the com- 
position of the tree-ferns themselves. For, as the Forest becomes more open, 
the shade-loving Dicksonia becomes largely replaced by tlie more xerophiloue 
Alsophila australis (Plate lix., fig. 7); and consequently the tree-fern stratum 
extends over a considerable vertical range, since many of the latter attain from 
forty to fifty feet in height. One magnificent specimen, indeed, growing on the 
edge of a clearing in the Rain-Forest was seventy feet high (Plato lix., fig. 6). 

Tiiere is no sharp traneition between the Ceratopetalum-Doryphora and 
Eucalyptns-Boryphora Forests : the one merges into the other gradually, and there 
are homogeneous associations lying midway between the two conditions we have 
chosen to describe here as types. It is in some of these midway associations that 
Citriobaius becomes abundant, perhaps because it is given a greater chance by 
increased insolation. It is accompanied in the same stratum by a number of 
other shrubs. This is a new stratum in the Forest which we may interpret as a 
response to the stronger light intensity. For the same reason, the representation 
of Angioaperms as a whole increases considerably in the Euealyptus-Doryplmra 
Forest, 

There are also modifications in the fern-stratum. This now approaches 
more to a closed community with the exception of disturbed tracts, such as 
paths and roadsides, where the ground stratum takes its place. The more 
ombrophiloofi Pteridophytes, such as AthyHum umhrosum, Dryopteris 
posita and Detmtaedtia are absent; while Sleehnum iiscohr here finds its most 
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favtturabie euvironmeut. Polyatichum ucukatum ia abundant bacauae it is up- 
paiently a type somewhat indiiferent to light intensity. In the more iUuminated 
situations there is sometimes an abundance of Bleehnum oartUagineum, a type 
which appears to be more xerophytic than B, dlMoolor, These tacts are clearly 
illustrated in Text-hg. 2. 

The modiflcations in the lower strata ol: this part ot' the basalt vegetation 
are evidently due to the difference in the structure of the tree layer, which al- 
lows more light to reach the lower strata, thus affecting the humidity of the 
forest atmosphere, the moisture content of the soil and the transpiration of the 
plants themselves. The increase in the Angiospermic flora of all layers is strik- 
ing. The vegetation is richer floristicaily, but it lacks the tropical luxuriance of 
the Ceratopetalum-Doryphora Forest. Thus liones are absent, and in their stead 
are smaller creei>ers such as Smilax and Clemitin; epiphytes, too, are less 
numerous, 


Floriatic Composition, 


Tail-Tree Stratum 

Ettcalyptus viminalts Labill. , , . d 
Eucalyptus sp d 

Tier Stratum 

Dorijphora sassafras Endl. . . . sd 
Hedycarya anymtifoUa Cunn. f-r 

Acacia elata Cunn o-r 

Acacia melanoxylon R.Br. . . . e-r 

Qiiintinia Sieberi D.C o-r 

Ceratopetalum apetalum Don> . o-r 

Tree-Fern Stratum 

Alsophila aas frails Ii.Tlr f 

Dieksonia antarciica Labill , . . f 
Uymenanthera Banksdi F.v.M. . o 
Solanum avieulare Forst r 

Shrub Stratum 

Citriohattift multiflorus Cunn. o-lft 

Panax sambucifolius Sieb o 

Acacia penninervis Sieb, . . , r-o 
Prostanthcra lasianthos LabilL . If 

Senecio dryadens Sieb r 

• 

Fern Stratum 

PolysUchum aeuleatum Schott. . a 
Bleehnum discolor Keys. . . ♦ c-h 


Pter'idium aquUinum Kuhn. 

, , c in more open parts 

Bleehnum cartUagineum Swartz f 


Pellaca falcata F6e f 

Davallia duhia It.Br o 

Ruhm rosi folium Sm . o 

Gleichenia flabellata R.Br o 

Helickrysum Bp r 


Ground Stratum 

Geranium pilosum Sol a 

Jlydrocotyle amatica L a 

Acaena sanguisorha Vahl. ... a-o 
Stallaria pungens Brongn. , . . . f 


Dawsonia sp o 

Stellaria flaccida Hook o 

Oalium umhromm Sol o 

Asidcnium flab elU folium Cav* . o 

Prunella vulgaris L o 

Doodia asp<cra R.Br o 

Climbers 

Smilax austrdUs R.Br f 

Tecoma australis R.Br o 

Clematis aristata R.Bj’ o 


Tghpkora harhata BMv o 

Gfitonoplesium cymosum Cunn. r 

Epiphytes 

Cychphorus serpens Chr o 


ThR EUOALYPTUS-AnSOPHIbA Assootation. 

Habitat, 

Still nearer the edge of the basalt than the habitat of the mixed forest is 
the third association, which has been called the Eucalyptus-Alsophila Forest. The 
same association is found on the summit and gentle western slope of a basalt 
^ill which is more or less sheltered by a higher bill on the western side (see 
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Doryphora sassafras 

apetalnm 
A'uoaiypte sp. 

^ Eucalyptus vitninalis 

sp, slump. 

^ ^ Acacia melanoxyUm 
^ ilisopft^'Zo ottsfr«2ts 
/>u!/c,srm'/a an^arcftco 
Fallen AhophUa trunk 

Lomatia longifoUa 
X Acacia data saplings 

<^1 Acacia longifoUa 
• Eucalyptus sapling 

^ Persoonia moUis 

Hymenmthera Bankstt 

^ Canopy area of tree. 


Text-fig. 4. — ^Belt-Transect from Geratopetalam-Dor 3 rphora Forest tinrottd^k 
ike Euoai 37 )tua-AIsophila Forest to the Encalyptcis-Pteridium asaoeUtion. (Seale, 
1 in. =:= 60 ft.). The Inoidenee of Eucal/ypim with the Rain-Forest trees, and 
AhophUa with Dicksonta is illustrated elearly. It will be observed how the 
abundance of tree ferns varies with the intensity of lig^t, being most almndant 
in 0 ];>en parts of the EuoalyptuB-Alsophila Forest. 
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Text-%. 3), but which, on account ot its westerly aspect, cannot support the 
more luxurious associations. It also extends from the Rain-Forest over on to 
the western slopes of the basalt hills wherever the topography is such as to 
protect the habitat from the full brunt of the winds. 



cjl Eucalyptus Forest. 

Eucalyptus- Alsophila Forest, 


ww- Basalt Soil. 
Sandstone Soil. 



f Ceratopetalum-Doi'yphora Forest. 


Text-fig. 3."DiagrumTnatic swtion of the Mount Wilson ridge showing dis- 
tril)ution of aasotuations on the basalt. The Ceratopelalura-Doryphora Forest is 
seen on the sheltered south-east slopes of the lulls. 


StTucture mil FhyHiognomy. 

This forest is another complex formed by the overlapping of the Rain-Forest 
types and the sandstone types (Text-fig. 2) but exhibits a much greater adap- 
tation to a xerophytic environment. 

In tl>e tree stratum tlie Rain-Forest types are now absent, and the two 
species of Euca^ptm form an o^^en well-illuminated forest. (Bee Text-fig, 4). 

The tree-fern stratum is composed now chiefly of Ahophila amtralis, whicdi 
is apparently the type best adapted to a heliophytie habitat, and flourishes abun- 
dantly, often forming a closed stratum. The association owes its physiognomy 
chiefly to this feature; for, on account of the open structure of the tree stratum^ 
an unobstructed view is obtained of thousands of troe-fenU growing often in 
dense array (PI. lix., fig. 8; PI. lx., %. 9), Many of these attain fifty feet in 
height; and it has been calcitlated, on the assumption that two circlets of fronds 
are produced each season, that such must average two hundred years in age. 

Occasional saplings of Doryphara occur among the tree-ferns; but it seems 
unlikely that any succes«^ion in the dinwtion of more luxurious structure will 
take place, since these communities have had ample time to attain the maximum 
degree of mesophytism which the habitats will allow. These saplings are 
particularly common over the* face of the hill indicate<l on the right of the 
diagrammatic section (Text-fig. 3), at which junction a certain amount of 
oscillation appears to take place. 

The remaining strata resemble those of the Eucalyptus-Doryphora Forest, 
except that some of the more sciophilous types such as Citriohatm are absent, 
and others, such as Poli^iiekum ueuletUum and Blechmm diseolor, are over- 
shadowed by the ascendancy of PierVdtum (see Text-fig. 2). 
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Floriitic Composition, 


Tail-Tree Stratum 

Eticalyptm viminalis LabilL , . d-c 

EucalypiUH sp * . . . tl 

Acacm melanoa^ylon R.Br o 

Acacia elata A. Gunn o 

Tree-Fern Stratum 

Alsophiia australis U.Br sd 

Dickson fa antarctica Labill. , * o 
near Doryphora-Goratopetaluin 
Association. 

Doryphora smsafras Endl. Sap- 


lings r-o 

Banksia integrif oUa L vr 

Shrub Stratum 

IJymenanthera Banksii F.v.M. . o 
Senecio dryadem Sieb r 


Fern Stratum 

Blech num eartUagineum Swartz, f-a 


Blecknum dhcolor Keys o*a 

Pteridium aquilinum Kuhn. . . f-c 
Oleichenia dichotoma Hook, . , 
PolysUclitim aeulcatuvi Schott, it-l' 

Pellaea falcata F^ie o 

Xe rotes longi folia II. Br o 

DaraUia dMa R.Br o 


Ground Stratum 

(rf rani urn /atoww Sol a 

Hydrocotyle asiatica L a 

Steliaria />««^en.s Brongii t 

Stellaria flaecida Hook o 

Galium umhrosum Sol. . . . , . . <> 

Doodia aspera R.Br »> 

Aeacna sanguisorba Vnhl r 


Climbers 

flrmatis arts fata R.Br r 


The EUCALVl»Ta8-PTERIDIUAl Assooiation. 

(a) the typical association. 

At a varying distance from the edge of the basalt, depending on how 
abruptly tlie rich soil climiniBhes in tliickness, tlje forest of tree-ferns of the 
Eucalyptus- Alsopliila association ceases abruptly, forming a barrier which, when 
viewed from a distance, is one of the salient features of the vegetation of Mount 
Wilson. The Eucalyptus species, however, continue uninterruptedly, and form a 
imifonn stratum ranging from the Bucalyptus-Dorypbora Forest on to the sand- 
stone, where, owing to the incidence of other species, they become lei frequent 
(Plate lx., %. 9). 

From the tiTc-fern boundarj^ to some little distance on to the sandstone 
occurs a peculiar asnociation wliich forms a junction between the typical plant 
covering of the sandstone and that of the basalt. One would expect to find 
a continuation of the overlap of the sandstone and basalt floras with a still 
increasing preponderance of the former; instead there are few of either, and the 
association is poor doristically. 

The tree atmtum is unchanged, while the shrub stratum is absent, except 
where there are societies, often dense, of Daviesia uUeim or Acacia ptcnmnervis. 

The fern stratum, continuous with that of the Euealyptus-AlBophila as- 
sociation, undergoes a complete change in structure. The Blechnutn eommunity 
extends beyond the tree-fern line to a certain extent, and, frequently, outlying 
patches of this community occur; but it becomes increasingly mixed with Pteri- 
cfinm aqwUnum, which shortly becomes the dominant of the fern sti^atum of the 
Junction Flora. 

The junction between the Blechnum eommunity or the outlying societies, and 
the adjacent PtcrUUum community, is usually a sharp one, so far aa the Blechntm 
is eoneemed, although the Pteridium in continuous throughout. Text-fig. 5 illus- 
trates this point at the boundary of one of these (mtlyiiig societies. In this chart 
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® Al}if>phila auHraltH trunk 

Pteri^mm nqidlinum 

• Blevhnum cartUagineum 

C> Gleichenia dickotoma 

(£) Xerotea long I folia 

© Doodia aspera 

nrr~n JHanella long if alia 

• Avacia olata seedling 

+ Clematis aristata seedling 

r> Stellaria pitngens 

@ Geranium jjilosum 

^ Tg I oph o ra ha rhaia 


Text-fig. 5. — Belt Tranftect across 
junction of Bleahnum cartilafftneum and 
Pteridium aquiUnum societies in the 
Eucalyplti;is-l4eridiuni aasociation. The 
structure of the fern and ground strata 
is clearly brought out; the greater con* 
centration of the latter in the Blechnuin 
society is interesting, suggesting that the 
occurrence of this society depends on 
more favourable habitat factors. (Scale, 
1 in. 4 ft). 
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kwixkhcal study of thbi floka of mount WItSON, 


Bleehnurti discolor is absent: this fom seems to require more favourable eou- 
ditions tJmn exist on these outskirts, and does not often advanee far beyond the 
tree-fern line. Tims in many places one passes from Pt^ridium to Blechnum 
cartilagineum which, further away, is replaced entirely by B, discolor. 

Ptfiriditim is associated with several sandstone types and also two other 
Pteridophylcs, Gleich^nia dichotomn and DavalUa duhiay which were not observed 
furtlier in towards the Rain-Porest. But perhaps its most conspicuous associate 
is Lomatia mini folia, which, although not so conspicuous near the tree-ferns, be- 
comes abundant nearer the opposite edge of the association. 

Although comparatively poor in these strata, the Encalypfus-Pteridiuni as- 
sociation has a rich ground stratum, which resembles essentially that of the lis- 
sociations previously described, although embracing a number of additional com- 
ponents. 

Some hundred yards beyond the edge of the basalt, the Eucalyptus-Pteridium 
association slowly merges into the typical vegetation of the sandstone, charao- 
teris(Ml, in contrast io the fom\er, by a profuse shrub stratum. 


Florisiic Composition. 

Xerotes longi folia R.Br o 

Afirhclin gran tli flora Ait vr 


Tree Stratum 
Eticalyptus viminalts Labill. , . . d 


Eucalgpltis sp d 

Eicealijptus piperita Sm. 

I on sandstone 

Acacia elata A. Cunn If 


Tall Shrub Stratum 
Eucalyptus sp. (saplings) 

f (pyrie succession) 

Lomatia lonffifolia R.Br r 

Acacia pennmervis Sieb. . , . o-a 
Daviesia tdidna Sm o-la 

Fern Stratum 

Pteridium aqmlinum Kuhn. . . sd 

DavalUa dtibia R.Br a 

Lomatia silai folia R.Br. . . , . f-n 
BUcknum eartilaginmin Swartz. 

a near tree-ferns 

Blechnum discolor Keys, 

a ia plitces 

Polyntichum aculeatum Schott. 

c near tree-ferns only 

Gleichenia diehotoma Kook. 

f in places 

Dianetla ap * . o 


Ground Stratum 

Geranium pilosum Sol. . . . . . . a 

Galium umbrosum Sol. a 

Hydroeotyle miatica L c 

Tylophora barhata R.Br f 

Viola betonicl folia Sm f 

Siellaria pungem Brongn o 

Stellaria flaccida Hook. . . . . . . o 

Doodia aspera R.Br .0 

Oxalis comieulata h o 

Acaena sangudsorba Yahl o 

Poranthera microphyUa Brongn, • 

Braehycomc sp 0 

Cardamine hirsuta L. . . * , . . r-o 
Clematis aristnia R.Br. acedUnga 

«• S * ]^**0 

Solanum xanthocarpum SchriM. r-o 


Sonchus sp. T 

Tri folium sp. r 


Wahlenhcrgia gracilis D.C. . . , . r 
Dipodmm punetatum R.Br. , . . r 
Staekhomia viminea Sm. .. . . r 
Lycopodium :^ den9um Labill. ,. vr 
Chiloglottis formieifsra Fitzg. vr 
Unidentified .... .. t 


(b) THE ASeOCUTlON OF THK wasTaBN isnopBs. 

On the western side of the baealt capped hiHs exposure to the prevalent 
strong and parching winds usually prevents the SuealyptusrM^hila Forest 
from eoming much over the bill f rom tbe eastern side, except in depreiKno» 
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in a bay protecte<i by an adjoining headland. The Euealyptus-Pteridium as- 
sociaiion thus extends further onto the basalt here than elsewhere^ and, as was 
pointed out earlier, on account of tlie exposure, is much modiiied. As a matter 
of fact, however, it is a difference of physiognomy rather than eomposition. The 
atruoture is a more open one ; for the ground is strewn witli igneous boulders, 
suggesting that weathering here is slow, and the vegetation, except for the well 
adapted Euealypius, is scanty and stunted. The less zerophytic plants of the 
typical association, such as Gleichenia, are absent; and there is a greater abund- 
ance of grass, of which, however, a close examination has not yet been made. 

This association, like the normal junction flora, has frequent dense shrub 
societies. These, however, are composed of Pultenaea flexilis and lA>inatia longi- 
foUa. This is a remarkable habitat for the latter which, in Sydney districts, is 
a component of the mesophilous vegetation of creek banks. The association 
differs widely here in the composition of the ground flora; that of the typical 
examples of the association was also found in the Eucalyptus-Dory phora Forest 
and is, therefore, a mesophytic community which could not exist in ao exposed 
a habitat as that under consideration. 

This junction association, from what could be seen, extends, with little 
change, a long way down the sandstone slope towards the Wollangambe River. 
It is probable that the basalt soil washed down from above would inhibit the 
development of the ordinary sandstone flora. 

In more sheltered parts of the slope the tree-ferns, as has been said, ai*e 
able to come over the hill; and in such parts shallow water courses draining 
down into the Wollangambe bed are clothed with long tongues of the Eucalyptus- 
Alsophila Forest. In some cases no termination of these could be seen, and it 
ia possible that they continue to the river at the bottom of the valley. This 
point will be investigated later, when the valley formation is studied. The 
drainage channels, however, liave probably carried ba.salt a long distam'c down 
the slope, which would enable the tree-ferns to exist in these places. 


Floristie Composition, 

Tree Stratum 

Eucalyptus ep , , , . d 

Eucalyptus viminalts Labill. . . . d 


Shrub Stratum 

Oitriohatus muitiflorus Cunn. . o 


Fultenaea flexilis Sm ^ f 

Da/ciesia ulieina Sm. o 


Lomatia longifolia R.Br. , , . , f 
Tern Stratum 

PUfWum aquiUnum Kuhn* .. sd 

Xerotes longifoUa R.Br. o 

Lomatia rilaifolin RtBr. o 

Dai>altia Jlbia R.Bn . * . ^ , o 

Ampera spartioides Brongn. . • o-r 
Trachymene Uncarts Spreng. .. r 


Ground Stratum 

Hydfocotyle asiatica L o-a 

Stellaria pungms Brongn. . . o-a 


Panaoc samhucifoUus Sieb o 

Doodia aspera R.Br o 

ScheVtammera undulata R.Br. . . o 

DianeUa sp o 

Clematis aristata R.Br. seedlings o 

Viola hederaeea Labill o 

Adiantum aethioptcum L o-r 

Climbers 

SmUax australis R.Br o 

Eustrephus Brownii F.v.M b 


Omtonaplesium eymosum Cunn. r 
Httrdenbergia monophyUa Benth. r 
Billardtera longiflora Labill. . . r 
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(c) THE STATUS OP THE ASSOCIATION, 


A study of tlio structure of the junction flora leads one to speculate on the. 
abnorinuJ nature of the vegetation on the sandstone side of the borderline. That 
overlapping and invasion should take place on either side one naturally expects;, 
but the problem of the absence of the characteristic sITrubs of the sandstone 
flora is presented. The typical Eucalyptus Forest owes its facies largely to the 
remarkablo shrub-stratum; but here between the tree tops and the ground, ex- 


cept for the somewhat restricted societies of Daviesia and Acacia, 
closed community about two feet high dominated by Pteridium 


is little but a 
and Lomatia 


silai folia. 

One of the most potent factors controlling the structure and development 
of the Eucalyptus Forests in Australia is the frequent occurrence of bush-ftres. 
Round every junction the vegetatiou bears all the indications of having Iwen 
recently burnt. The tire has crept up to the edge of the basalt, has iu plat^es 
l)assc<i througii the p]ucaly(»tus-AIsophiIa association, but has never transgresaed 
the humid Rain-Forest. 

We canned escape tiie fact, that the effect of bush-fires on the succession 
of \egetation is of considerable importance. In most countries and in moat 
formations, the forest is entirely destroyed; a secondary succession then com- 
mences, beginning with a ground flora and gradually advancing once more to 
the climax aseocuation- sometimes even to a climax association dominated by 


different types from the original. The Australian Eucalyptus Forest, however,, 
possesses the facmlty of rapidly recovering from a bush-fire. Many of the de- 
foliated and blackened trunks send forth new shoots, and by next season have- 
entirely renewed their foliage. Atsophila can recover in a similar manner. 


The bush-fire seldom destroys the climax association and so its effect is 
perhaps less striking than in other countries; but nevertheless profound altera- 
tions usually occur in the lower layers. Many of the shrubs are killed; and 
although it often happen.^ that the same species grow up again to form the 
noj'mal shrub .stratum^ frwiiiently the first stage of succession is a community 
of Pteridmm aquUintm, This occurs on the sandstone at Mount Wilson at some- 
distance from the junction. No doubt some plants of this cosmopolitan and 
virile species were previously present in such localities; and when the fire des- 
troys every living aerial ahoot, the rhiaomes of this plant are unbanned, and 
then, freed from the competition of its neighbours, it spreads apace and forms a. 
closed n)mmunity before the shnite have time to reeolonize the area. The same* 
phenomenon has been observed in other countries. 

These facts, then, offer an explanation for the strueture of the Junction* 
Flora wdiich should not be overlooked. 

It might, however, Ik* urged that the riebness of the soil at the junction 
inhibits the presence of the usual sandstone shrubs, and that only the limited 
number of tyi>cs which occur there are adapted to these edaphie conditions; this 
is indeed what one would be led to expect from the highly specialised strueture 
and metabolism which the sandstone shrubs have developed to fit themselves for 
their severe environment. Few species or individuals from the Eucalyptus Forest 
of the sandstone habitat have invaded the basalt. ¥ . 

In criticising this hypothesis we have searched for evidence o* any further 
succession taking place. The societies of Acada pBnninerda do not appear to- 
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be a development frrtm the normal EueaJyptus-Pteridium association, but have 
more the uspett of pyric societies contemporaneous with the Pteridium stratum. 
It is possible tliat the societies of Dmieaia uUeina are a further development, 
but if so, it is not a development tending? towards the typical Eucalyptus forest 
of the sandsteme, since Daviesia is not a component of that association. It may 
be, however, that Lomatia^ along with the few other sandstone types present, 
represents a development in the diretdion of the typical Eucalyptus Forest of 
that habitat. 

Beyond this there is only one instance where the Junction Flora is richer 
nnd lias the following composition:— 


(x) Leptospermum steUatum Cav. 

f 

(x) i>c/>/os2>crmwm flaveacentt Sm. 

f 

( X ) ^tcacm hngifolia Willd. , . ti 
Pt iridium aquilinum Kuhn. . a-sd 
Blechnum discolor Keys. 

. . f in patches rich»»r in l>asult 
Polpstichum aculeutum Scladt. . f 


Phwalyptus saplings a 

tSmilax auntralis R.Br o 


(x) Cdssima denticulata R.Br. . f 

Acacia, data (Junii o 

llumea alegans Sm r 

Stellaria pungens Brongn, . . f-a 

Goodenia oca /a Sm r 

Hydrocotgle asiatica L c 

Blechnnm cartilagineum Swartz. 

. . . f in patches richer in basalt 
Clematis aristata R.Br. seedlings r 

Davallia duhia R.Br £ 

Billardiera Jongiflora Labill. , , . r 


Although a number of additional ty|}es are mentioned here, they do not 
api>roac^h within fifty feet of the tree-fern boundary, where the nomal Eucalyptus- 
Ptcridium association is unaltered. We may suppose that the sandstone types 
arc always endeavouring to colonize the junction and this may bo one place 
where they have partially, and perhaps only temporarily, succeeded. Even so, 
these remarks apply only to the four types marked with an x. The remaining 
additional types, Humea and Goodenia, are normal occupants of rich, moist soil, 
and one wonders only why they do not occur more frequently. Biliardiera 
longifhra has already been mentioned as occurring at the junction on the north- 
west slope. 

On the whole then, the Eucalyptus-Pteridium association may be regarded 
as a sub-climax; and further succession does not normally take place, a fact 
much favouring our second hypothesis. 

The second source of evidence appears to lie in coinparisem with other 
basaltic plateaux. Shirley (1912) has recorded that, on Mount Tambourine in 
Queensland, a fringe of DavalUa dubia marks the junction of the “scrub^^ and 
the forest. This type has not been recorded as a first colonist in secondary 
succession, but, being a heliophyte, might well be occupying a soil too rich for 
normal sandstone shrubs, which would explain its occurrence in the Junction 
Flora at Mount Wilson also* 

In the absence of further data it is impossible to decide definitely which 
of the two hypotheses we have considered is correct; but wc cannot avoid 
Huggesting that although the biwdi-flres may have given Pteridium a greater 
ascendancy than usual, the absence of any further development in the constitu- 
tion of the flora seems to indicate that the richness of the soil precludes tha 
invasion of other types fmn the sandstone. Lomaiia appeara to be an exeq[>- 
tion, which is ^apted to the prevailing edaphtc condition. i 
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The Fdora op ths RoAosioa 

The road leading through Mount Wilson on to Mount Irvine in many plaees 
cuts through the heart of the Rain-Forest^ forming a narrow opening in the 
tree canopy, which allows the sun to illuminate the ground on the roadside. The 
result is the establishment of a more heliophilous plant community, consisting 
largely of low herbs and shrubs. The composition of the roadside flora is ex- 
tensively modified by the anthropogenio factor; for the transport to and from 
the few orchards at Mount Irvine, along with the sowing of grass seed, has 
resulted in the introduction of many exotic genera. The same flora occurs also 
where the road passes through the menre open forest of the basalt, and does not 
vary much in composition. 


Floristic Composition^ 


Acaena aangmtiorba Vahl a 

JSonchns sp f 

Geranium pilosum Bol c 

Taraxacum dens-leonia Desf. . . . c 

Pteridium aquilinum Kuhn. . . . e 

Ilydrocoiyle asiatica L c 

Mubus fruticosus L. f 

Oxalia comiculata L f 

Euphorbia peplus L, £ 

Solanum aviculare Forst o 

DavalUa dubiu, R.Br. , . . . . . o 

Vriiva incisa Poir o 

Trifolium repens L. o 

Tri folium pratense L o 

Zieria Smithii Andr o 


Solanum nigrum L o 

Jiubus mohuscanus L o 

AnagaUis arvensts L o 


Anplenium flabelUfoUum €av. . . o 
Helichrysum datum Cunn. . . , o 

iSolanum cinereum R,Br r 

Convolvulm marginatus Poir. . r 

BHlardiera scandens Sm r 

Folanum xanthoearpum Schracl. r 

Goodenia ovata Sm r 

Acacio penninervis Sieb r 

Pereoonia mollis B.Br. vr 

Lomatia longifolia R.Br I 

Banksia in^egri folia L 1 


Thb Stability op tub Associations. 

It is diflkult, from the data so far accumulated, to make any delBnite state- 
ment upon the stability of the ijasociations dealt with, or to gain any clue as 
to possible succession, apart from the Junction Flora already discussed. The 
Doryphora-Coratopetalum association is undoubtedly a climax; the dominance 
of the prevailing life-form is such as to maintain the association in its present 
state indefinitely under the existing conditions. The occurrence of the sub- 
ordinates and the establishment of its own seedlings ore definitely secured. A 
likely factor which would disturb the stabilizing control exerted by the dominating 
life-form would bo the invasion of a superior life-form, wbieh in the flora under 
review may prove to be Eucalyptus; and a Bucalyptus-Borypbora association 
exists around the Ceratopetalum-Doryphora Forest. The invasion of Eucalyptus 
produces a marked change in the structure of the community as is seen in the 
Eucalyptus-Doryphora Forest. Whether this invasion wiU involve the Cerato- 
petaium-Doryphora Forest cannot be decided at present; but one fact does 
appear striking, namely, the absence of seedlings of the species of 
which have eobnized the basaltic habitat from tbe C^atopetalnm-Boxyphora 
association. This absence may be due to tbe extreme dil^iilty of the see^ngs 
becoming established in this habitat owing to tbe unfa’Tonrable tight factor; 
which makes it probaUe that under the prevailing climatic and phystograifliic 
conditions, Euedyptus and other endemic genera will not seriotia^ iwluoe the 
area of, or displace tbe Cetiibpetalum-Doryphora Forest. 
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In the EucalyptuB-DorypUora aesoeiation the strueinre and physiognomy 
ehangea and the luxurianee passes 1‘rom the Geraiopetaium-Doryphora Forest, 
There is little doubt but that, if all the basalt be denuded from the residuals, 
leaving only the banen sandstone, the Hain^Forest Flora will entirely die* 
appear from the higher parts of the plateau at Mount Wilson and be confined 
to the valleys where it existn at present. 

Around the fnnge of the dense Ceratopetalumdloryphora association, a 
considerable amount of oscillation is evident. Here the basaltic covering on the 
sandstone appears to thin out considerably, and is occupied by the Eucalyptus- 
I>oryphora association, whose structure and physiognomy have been described. 
Undoubtedly Eucalyptus is the dominant, but Doryphora is able to establish its 
seedlings in this area and so reaches the status of a sub-dominant. 

Buhmauv. 

1. The vegetation of New South Wales is composed of three elements, viz., 
(1) an Endemic hlora consistiug largely of Eucalyptus Forests and occupying 
the greater part of the State; (2) a M^ayan Flora finding its chief expression 
in Kam-Forest; and (3) an Antarctic Flora which occurs as scattered individuals 
in certain regions. 

2. The fossil evidence seems to indicate that the Malayan Flora emanated 
from the north in the early Tertiary, and spread through the greater part of 
eastern Australia. The Endemic Flora arose later, elsewhere on the continent, 
and gradually invaded the Malayan vegetation. 

3. The differentiation of climate resulting from the uplift which occurred 
in Eastern Australia at the close of the Tertiary caused the Malayan Flora to 
recede to sheltered habitats with a high edapluo favourableness, while the endemic 
flora took its place by adapting itself to a xerophytic habitat 

4. Mount Wilson is one of a series of residuals of an ancient Tertiary 

basalt outflow and eonsists of a sandstone ridge with frequent caps of igneous 
rock. V 

6. The Malayan Flora is weQ represented on the sheltered slopes of the 
basalt caps and in the sandstone gullies; the endemic flora occupies the whole 
of the sandstone plateau. 

6. The present paper includes an aoeount of the plant communities occupy- 
ing the basalt caps. The associatioiis described are as follows: — 

{a) The Geratopetalam-Doiypbora association which is the optimum ex- 
pression t3i Malayan Rain-Forest 

(b) The Bucalyptus-Doryphora association, whieh resembles the above as- 
sociation modified to a certain extent by the*'' invasion of liie endemio Euoa^ptus, 

(e) The Buealyptos-Alsophila associaJtion, a transitional association occurring 
in tl^ naghbonrliood of ite ad(gs of tihe basidt and oontaining only the hardiest 
Hiiayan types nted mISs m iiarttsd nimiber of endemic invaders. 

(4) The saaosia&m wMch occurs at ilie fringe of the 

^basalt and CExtends onto ilie sandstone. This association is not a normal transi- 
tion since the deveSopmefit of such is prevaited by certain factors dtacussed. 

7, Possible eases of sueoeaaiom and tN fisetors irhich migfat give rise thereto 
ans bri^y discussed. 
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EXPLANATION OF PLATES LVIL-LX. 

Plate Ivii. 

Map of the Mount WilHon region showing the residuals, Mounts Wilson, 
Irvine (north-east of Mount Wilson), Haycock, Tomah, and Bell. The diagonal- 
hatching indicates the basalt caps. 

(From the Ki-mile map issued by the Geological Survey of New South 
Wales). 

Plate IviiL 

]. — Interior of Ccratopetalum-Doryphora Forest, showing the subdominant 
Dichsonia, lianes, an AU<fphila and a society of Blechnum discolor under an 
opening in the canopy on the right. 

2. — Interior of Ceratopetalum-Doryphora Forest, showing bare ground under 
canopy of a large Ceratopetalum on the left, 

3. — Tmesipteris tannensis growing from a sloping Bichsonia trunk in the 

Ceratopetalum-Doryphora Forest. ^ 

4. — Dicksonia in the Ceratopetalum-Doryphora Forest. 

Plate lix. 

5. — Edge ^pf a clearing in the Ceratopetalum-Doryphora Forest, showing 
closed canopy of foliage and an Alsophila australis 70 feet high in the midtlle 
distuiK'c. In the background are seen the tops of three gigantic Eucalyptus 
trees belonging to a Eucalyptus-Dorypbora association beyond. Pteridium oc- 
cupies the clearing in the foreground. 

6. — Interior of Ceratopetalum-Doryphora Forest, showing Dicksonia, 

7. — Eucalyptus-Doryphorn Forest, showing tall Eucalyptus trees in the back- 
ground and AUophila australis in the foreground. 

8. - -Eucalyptus- Alsophila Forest, Note the tall trunks of AlsophUa in the 
middle distance, and Blechnum discolor dominating the ground stratum. 

Plate lx. 

9. — Junction of Eucalyptus- Alsophila association (background) and 
Euealyptus-Pteridium association (foreground). Note the abrupt cessation ol 
Alsophila, and Pteridium dominating the ground stratiizn. 

10. — Interior of Ceratopetalum-Doryphora Forest; note densely serried trunks 
of the dominants in the background, and Dkksonia on the right. 
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A FmmiEll REFERENCE TO THE OCCURRENCE OF MERISTA 
PLEBEIA 80WERBY IN NEW SOUTH WALES. 

By John Mitch late Principal of the Newcastle Technical College and 

School of Mines, N.S.W. 

(Plate Uil) 

[Read 24th September, 1024,1 

The present reference to my record of the presence of Mensta plebeia 
Sowerby in Australian rocks (These Proceedings, xlv., J920) has l>ecn brought 
about by the attitude asauiued towards that record by Professor W. N. Benson,, 
of the University of Otago, N.Z. Professor Benson (Hec. Geol. Surv, N.8.W., 
X., Pt. 2, 1922) omitted my record of Merkta plebeia from hist extensive list of 
Australian Devonian fossils. Thereupon 1 wrote and drew his attention to tho 
omission of this important Middle Devonian fossil, thinking at the time that the 
omission had been an accidental one. Professor Benson, in a courteous reply,^ 
informed me that the omission referred to had been intentional; because he 
considei'ed that my determination was incorrect. Subsequently when a verbal 
discussion on the subject took place between us^ ho suggested that 1 had mis- 
taken some Carboniferous hrachiopod for a Merista, 1 therefore decided to sub- 
mit duplicates of the braehiopods which had been determined by me as Merwta 
plebeia Sowerby to an authority whose qualifications were beyond question and, 
in January last, I wrote to Dr. John M. Clarke, Director of New York State 
Museum, explaining to him the points in dispute between Professor Benson and 
myself, and asking him to act as arbiter between us. In his reply, Dr. Clarke 
makes the following remarks: — 

“(1) Mensta plebeia from the Eifel and elsewhere in the middle Devonian 
shales is, as a rule, a longer shell and a typical Merista; that is to say, its 
'shoe-lifter* process is a single plate unsupported by a median septum. 

"(2) The genus Dimmara^ introduced b5^ myself (Hall and Clarke, Palae- 
ontology of New York, Vol. 8, Part ii., p. 73, PI. 42, 13-16), has a modiair 

septum supporting this central plate so that the urnbonal chamber of the ventral 
vedve is divided into two compartments. 

''(3) Dioamara scalprum (F. Roemer) from the Middle Devonian of the 
Rhine, often in association with Merista plebeia, has this structure, and 

is the type of the genus. In it I can see no distinetion from your species in 
structure or in form, I am disposed to believe that your species is identical 
with it. 

a miscellaneous collection of specimens commonly referred to Merista 
plebeia, one would be quite likely to find specimens of Dicamara scalprum. In 
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tact tljiB is the way in which the latter came to my attention as a distinct generic 
form and there is^ therefore, good ground for your having identified your own 
species with if. plebeia/^ 

The above O^ptinion and explanations by Dr. Clarke are not likely to be 
challenged and leave little to be added by me. 

However, it may bo pointed out that before the establishment of the genus 
Dicamara J. M. Cliprke, Dicamara scalprum was known as Meriata scalptun^ F, 
Roemer and generjstily accepted to be identical with ilfensta plebeia Sowerby. 
Purther, 1 was that ultimately the fossil under discussion would 

be placed in the as the following remarks, in my rough copy 

of the original deBeri|idxm ^ it, go to show; **lt may happen later that ad- 
ditional evidence will prove ‘ftke present form to belong to the genus Dicamara 
J. M. Clarke, for as staM IkbCve, there is a median septum in the brachial 
valve.’’ The classification of Meristoid fossil will now be as follows:---' 

FamUy MERIST&LLIDAE Hall and Clarke. 

OenuB Dicahaiu J. M. Clarke, 1894. 

DtOAMAUA sOAtFRUu F. Ro€m«r, 

8yn. ilfeWslia plebeia mihi {non Sowerby), These Proceedings, xlv., 1920, 544- 
5, PI. xxxi., 1-3. 

To Dr John 1C. Clarke my very sincere thanks axe tendered for his kind- 
ness in undert^ing the office of arbiter to settle the points of divergence placed 
before him; and for his examination and classification of the fossils submitted 
to him. 

It has occurred to me that further proof of the Devonian age of the rocks 
from which Dkamara (Merista) aealpnm was obtained mighty appropriately, 
be added here, and consequently I add descriptions of three small Spirifers and 
an Athyrie which in my opinion possess a true DeVouio facies ami which were 
found associated with Dtaaniaro (Merista) scalprum Roemer. 

Spirifbr TCtcuMBAOTKSis, n.sp. (PL liii., figa. 1-3.) 

Shell of medium size, subrfaomboidal or subpentagonal. Pedicle valve 
strongly convex, sulcus wide, shallow; riba fourteen or more in number on each 
side of the medial fold, smooth, mildly convex, their obliquity laterally increases 
very gradually; interspaces shallow concave and equal in width to the ribs; beak 
prominent, incurved; umbonal ridges curved and reach the cardinal angles; 
cardinal area large, elevated and concave; cardinal angles rounded (t), dmital 
plates conspicuous; delthyrium large and seems to be closed by the deltidiuim 
Brachial v^ve subscmicireular, leas convex than the other one, beak faii^ pnn 
minent; medial fold low, indefinitely sepanted from the adjoining redials; in 
ornamentation it agrees with the ventral valve* When the outer lamnOale l^r 
of the shell is removed the valves are seen to be covered with fine radial atriaci 
similar to those under similar conditions observed on the valves of MartieUapaiB 
Bubradiata from Lower and Tipper Marine beds (Permo-Carbonife^ ; but no 
concentric striae are visible on either valve. Dinociisions: Length, 18.0; width, 
20.0; depth, 12.0 mm. 

The characteristic features of this Spixifer are (1) the thin flaky outer 
layer of the tot, (2) longitudinal striae visible after rmovid of the surface 
lamellae, (8) indistinctness of tte ratals at and near their mdgin, (4) absanea 
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of concentric stnac; (5) faintness of the radials. The species haa a decided 
Devonic aspect. 

As far as I have been able to ascertain the Spirifer most closely related to 
the present species is S. Hall from the Hamilton group (Devonic) of 

U.S.A. They agree in the following: (1) High cardinal area; (2) Plications 
rather fattened and low; (3) Wliole surface covered with radial striae; (4) 
Sinus and fold extending quite to the beak, and smooth but for the fine radial 
striae. The local species difiers from the other in (1) Having a weakly defined 
fold and sinus, (2) rounded cardinal angles (?), (3) euiwed umboual ridges on 
the ventral valve, (4) terminal of the medial fold and sinus protrusive instead 
of emarginate, (5) lacking concentric striae, (6) greatest width some distance 
ventraJly from the cardinal angles (T), (7) much smaller sixe. 

On the foregoing differences the lo<jal form is separated from the American 

one. 

Loc. — One of the foothills of the Bulga (an old volcanic vent) near the 
Bulgft homestead, Parish of Gunuenbene, County Nandewar, N.S. Wales, as- 
sociated with Dicamara fJcolprum F. Roemer (= Merista plebeia, Mitchell, non 
Sowerby), and Orthis (Schizophoria) striatula. 

Horizon. — Middle Devonian. 

Spikifkk gunnenhknknsxs, n.»p. (PI. liii., figs. 4~C.) 

Pedicle valve subrhomboidaJ, strongly convex or arched, slopes steeply from 
the beak to the lateral margins; ribs on each side of the sulcus are nine or ten, 
the pair bounding the sulcus being much stouter and more prominent than any 
of the others, ail are convex and moderately prominent; concentric striae numer- 
ous, equally spaced and imbricate the radials; sulcus moderately deep, begins at 
the tip of the beak, concave, rounded in front; umbo prominent, high, and mildly 
incurved; cardinal area triangular, high, concave and roaches the cardinal angles; 
delthyrinm narrow, partially closed by the deltidial plates. Brachial valve strongly 
convex, but less so than the pedicle^ semicircular; radials similar to those of the 
pedicle valve; fold prominent, narrow, very definitely separated from the tadials 
by pronounced furrows; beak Ineonspieaoas. It may be added that the radials 
of both valves have a decided curve towards the lateral margins. Dimensions 
of two of the largest pedicle valves knowm: Length, 16.0, 16.0; width, 16.0, 
15.0; depth, S, 7.5 mm. A brachial valve nMWaured 12.0 mm. long, 16.0 wide 
and 4.0 deep approx*, and a small spaeinMin wjtfa Yidves in apposition 11.0 long, 
11.0 wide and ^0 mm. deep« 

The chief features of this species are (1) approximate equality of length 
and width, (2) proportionate great depth, (3) prominent radials abutting upon 
the sulcus, (4) h^ and prominent umbo, (5) prominent and curved umbonal 
ridges of the ventral valve, (6) radials rather strongly carving towards the 
lateral maigw luid (7) distiant separation of the fold of the brachial valve from 
the radiate ISy ptimmnMA fbfrows. 

Locality and horison the same as for the preceding species. 

Sptnmm immmtfBm, njsp. (PL liii., figs. 9-11.) 

Whole shell smalL Pedicle valve aubrhomboidal, very strongly convex, 
especially towards the 4^yi»niidal. Badirite five on each side of the sulcus, 
tlm fifth being fai&t4 llie ww pronotmeed and triangakr; beak prominent, 
mildly ixteurved, pointed and snbgreet; nmboiial ridges bow-shaped and just 
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reach the rounded cardinal angles; area I’elatively large and concave; delthyrium 
narrow and oj>on. Brachial valve semicircular; radials similar in number and 
other respects to those of the pedicle valve; medial fold prominent, triangular 
in section; beak prominent. This valve is much leas convex than the other one; 
traces of concentric striae art^ visible on both valves. Dimensions: Length, 9.0; 
widtlir 11.0; depth, 7.0 mm. 

The striking features of this Spirifer are (1) its relatively large area, (2) 
prominent l>eaks^ (3) bow-shaped umbonal ridges of the pedicle valve, (4) 
prominent and triangular sectioned medial fold and its definite Beparation from 
the radials, (5) the great depth, compartid With the length and width of the 
whole shell. The shell here described is testlea®, and slightly damaged on one 
side; but for these imperfections it is a good specimen and unfortunately is 
singular. 

The present species will fall into Hall and Clarke’s division Itadiati and 
group PaucipHcati of that division. The Spirifers belonging to this group, for 
the gieater part, ooeur in Upper Silurian and Devonian rocks. It is therefore 
reasonable to assume that the present species is of Devonian age. This assump- 
tion is practically confirmed by its occurrence in association with Dicamara 
scalprum Roemer. 

The species is dedicated to Mr. Woodhouse, at one time teacher of the 
puVdic school at Gunnenbene and who, while on a visit to tlie Bulga with the 
writer, collected the specimen which forms the type of the species. 

Aravms BuiiGAENsis, n.sp. (PI. liii., figs. 1244.) 

Outline .of complete shell pentagonal or subdiscoidal^ each valve about equally 
convex; pedicle valvo shorter than wide (11:12); radials absent; concentric 
striae distinct, evenly spaced and imbricated ; a shallow sulcus developes towards 
the ventral margin; umbo aubtumid; foramen distinct. Brachial valve slightly 
shorter than the pedicle one, but in other resp^ts the two are similar except 
that on the brachial valve, owing to the removal of the outer layer of the test, 
the concentric striae are invisible; no median fold present. Dimensions: Length, 
11.0; width, 12.0; depth, 8.0 mm. 

This species is a neat one. In dimensional proportions and in some other 
respects it resembles A. corn Hall from the Hamilton group, Delphi, N.T., but 
is only half the siae of that species, and in some other respects differs from it* 

Loc. and horixon: The same as for the preceding species, and is named 
after the homestead on which it was eollected. 

EXPLANATION OP PLATE LIlI. 

Spirifer tuleumbakenm Mitchell. 

1, 2, 3. Views of the pedicle, brachial and front aspects {x 1.5, 1.6 and 2 
respectively). 

Spirifer gunmnhenensis Mitchell. 

4, 5, 6. Views of a brachial valve and two pedicle valves, each more or less 
incomplete (t 2). 

Spirifer sp. indet. 

7, 8. Pedicle and brachial aspects (x 2 approx4. 
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Spirifer woodho^l>s(ti Mitchell. 

9, 10, 11. All showing the brachial aspect. Fig. 11 is a rough drawing of 
the shell restored. It shows the radinls too distinctly (x 2). 

Athi/ns hulgaemis Mitchell. 

12, 13, 14. Pedicle, brachial and front aspects. The braclual valve, owing 
to the removal of the outer layer of the test, appears to be smooth (x 2). 

All the specimens hero figured are in tlie writer’s collection. 


A PRELIMINARY REFERENCE TO A NEW SPECIES OF ELONICHTHTS 
FROM ^HE' LOWER BEDS OF THE NEWCASTLE COAL MEASURES. ^ 

By John MiTcrricLL, late Principal of the Newcastle Technical College and 

School of Mines, N.S, Wales. 

(Plate liii.) 

[Read 24th September, 1924.] 

EiX)NiOHTB:y8 DAvini^ map. (PL liiL, fig. A.) 

The present remarks merely form a preliminary introduction to the deecrip- 
lion of the above species by Dr. A* Smith Woodward^ to whom the original 
specimen of the fossil fish is being setit for that purpose. Alreaxly a good 
phc^graph of the fossil has been submitted to Dr. Woodward, who,* at the 
writePs I'equest, very generously determined its generic position as given above. 
In bis letter conveying this information, Dr. Woodward further remoi^Led that 
the species was new, and that it could be dedicated to Professor Sir Edgeworth 
David with safety, as this was the expressed wish of the writer. Dr. Wood- 
ward adds : “It must be one of the finest specimens of Elonichthys known.’’ 

As far as the writer is aware the above species is more ancient than any 
fossil fish yet recovered from rocks Permian age in New South Wales. 

ioc. — Near the junction of the Newcastle Coal Mining Company’s railway 
with the Great Northern Baitway of N.S* Wales, Parish of Tarro, County Nor- 
thumberland* 

HorUion , — About two hundred feet below the Borehole seam of the Newcastle 
Goal Measures. This boriaon may be eonsidered as belonging either to the lower 
beds of the Newcastle measures, or to the upper beds of the Dempsey Island 
divisi<m (David) of our upper Permian rocks. 

■ t 

EXPLANATION OP PLATE LHI. A. 

Hhnitshthffs davidi^ nsp., (x i). 
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NOTE UPON DETEKMINING THE HYDEOaEN-lON CONCENTKATION 
COLOEIMETRICALLY, IN SMALL QUANTITIES OF FLUIDS. 

By R. D.Sc., Macleay Bactariologist to the Soeioty. 

[Read 29th October, 1924,] 

The acidity o£ a tluid depends upon the presence of free atoms or ions of 
hydrogen. In recent years, the concentration or strength of the fluid in theso 
ions has been determined electrometrically and oolorimetrically. Electrieidlyr 
they are measured by their power to carry an electric charge and colorimetrieally 
by tlie fact that certain colouring dyes alter in colour according to the number 
of active hydrogen ions in the fluid. The colorimetric method is the easier to 
perform and, as the colour changes have been standardised by the electrical 
method, there is reason to adopt the easier method for general work. As the 
acidity depends upon the free hydrogen ions, so the alkalinity depends upon the 
free hydroxyl ions and these in their turn have an influence in altering the 
^colour of the dyes which thus act as standardised indieators* 

Each dye alters in colour or dissociates over a certain range of acidity or 
concentration of the hydrogen ions but by employing a chain of dyes and noting' 
the colour changes, we are able to determine the acidity over a wide field. 

Jhe general method of testing the active acidity is by adding a small 
quantity of a suitable dye to 6 or 10 c.c. of the fluid un^er eaaMninatioh, a^ing 
the nature and depth of the colour and comparing it wU^ a ooktidn of a known 
acidity, treated in a similar manner. , ! 

The vidues assigned to tiie strengths of ludd are th^ logarithm of the' 
hydrogen-ion concentration. For example, hundredth nomn^ lydiroehlorie arid> 
(NAOfl)j is 1/100 w 10-®, the logarithm o(f which is -2 and for mW of aon- 
vanieaae the nwcative sign is understood, tkm the of Kf/tOO hyAro-^ 

chloric arid is N/IOOO is 3 and so an. Neutrality is obtained nt 10 or as E 
is written the pH Value of neutral water is 7, As the nnmbers shorten, an in- 
creasing acidity is indicated and as they lengthen, the alkslinity increases. Noiv‘ 
mal sodium hydrate (N/1) has the pH value, 14. 

With a large quantity of fluid at one’s disposal, it is usual to employ test^' 
tubes and a special hol^r or compatatbr/ That is the usual method and it 
necessitates a considerable quantity of fluid. When, however, one has but a 
small quantity of liquid and Giat is precious, the use of iesHubes is out of the 
question. For example a fluid meaouriuf 30 e a was undmwring fennentarioir 
and it was desired to test the reaction dffiy for tram 20 to $0 days. ObviqnslF 
a method bad to be devised which uaaearitata Urn vrithdrawal of ouiy a 
minute quantity of the fermeitting liquid. 
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TUe adopted wag to take a poreelaiu plate witli six or twelve 

sltallow depressions and from a burette to drop into each depression 0*46 c*e*. 
of water, then to add a drop of a suitable dye. By means of a platinum spiral, 
a minute droplet of the fermenting liquid was attracted and mixed with the 
diluted dye* With certain precautions the method was successful and the test* 
ing was expeditiously done. 

The water was ordinary distilled water that bad been boiled to two-thirds 
of its volume to expel carbon dioxide and ammonia. It was contained in an 
ordinary 20tt c.c. burette furnished with a soda-lime trap at the top. This dis* 
charged 0.45 c.c. in six drops. The water below the stopcock w^as naturally 
run away before the drops were taken. The platinum spiral was made by tak* 
ing the ordinary platinum-iridium wire such as is used in making infection 
needles and coiling it five times around a No. 18 B.W.G. wire. The coils were 
slightly separated. The helix when dipped into water abstracts and holds a 
minute drop the size of which can be detormined. Those in use by the writer 
hold eight milligrams of water. After use they are dipped into clean water and 
igruied, as it Is obvious that the presence of a trace of an ash constituent such 
as an alkaline salt would destroy tiieir utility. 

One spiral of fluid is mixed with the diluted indicator and then another is 
mixed and any change of colour is noted. If the colour is altered, another 
spiral of fluid is added. As a rule, one spiral is enough, but there are caaos 
where two are necossary and sometimes more; much depends upon the buffering* 
of the solution. With a well buffered fluid such as is used in the standard 
solutions of tenth molecular citrate and phosphate, one loop is ample, but in 
solutions not so well buffered more than one may be necessary. 

Clark t says that a dilution of 1 ; B or 1 : 16 is permissible, but 1 And tiM 
one can go further, down to 1 : 32 and even 1 : 64 in a well buffered liquid. In 
a non-buffered fluid, dilution may not bo justifiable. For example, a tempered 
ton-bark was digested with hydrochloric acid and washed with water; the second 
washing had a pH value of 3.2 by the tube method when undiluted. By the 
plate method the undiluted ftmd was also 3.2 but ip dilutions of 1:1, 1:2; 1:4, 
1:8 and 1:16 the pH values were 3.4, 3.0, 3.8, 4.2 and 4.4 respectively. 
Obviously one has to be careful in using the method. 

The colour shows up well on the porcelain tile and the pH value is deter* 
mined by using a neighbouring depression for holding the same quantity of 
wateTi coloured with a drop of the some dye and treated with a droplet of a 
standard buffisred solution. The determination should be quickly done aa Ihe 
eolonrs saoju fade.! 

Many of the fomulao for preparing standard buffered solutions give odd 


* Buffer substances include p<^tone, prote'ns, atnino-acids vhd the salts of 
weak acids such as phosphates, citrates, borates, bicarbonates. They “soak up" 
the exMss of ions much as a sponge soaks up water. They regulate the acidity 
by takiug up "Hydrogen ions so that the addition of moderate quantities of acids 
make a conn^atively small change in the reaction of the fluid." (The Reaction 
of Media, special Report Series No. 35. HMl Stationery Office.) 

tThe of the Hydrogen-Ion Concentration. 

. tiBbm Im CMt devised a spotting method in which a drop of the 

fluid 1» lama with indici^tor dye on a sheet of white opal glass. Drops 

of atknofttd |K|| lotted around this drop and these are coloured with 

the dye and the test drop. 
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fractions of the pli valuei*. In sueli ca&es one may prepare graphs and from 
them use the quantities of salts which will give whole numbers and rises of 0.2* 
In making these solutions, one is advised to recrystallise the saline components 
such as citric acid, and the phosphates of potassium and sodium. It is much 
easier and perhaps more satisfactoi^ to uae the ordinary pure crystals and to 
test the ionic strength of the solutions by the double tube method elaborated by 
Gillespie (Soil Scieiiee, ix. (No. 2), 1920, 115). For example, mixtures of M/IO 
citrate of soda, M/16 sodium phosphate, M/16 potassium phosphate and N/10 
hydrochloric acid give solutions with pH values ranging from 1.2 to 8.6, The 
citrate of soda should have a pH value of 4.9 and, if it differs from this, citric 
aeid can be added until this value is obtained. As an instance, 21 grams of 
citric acid were dissolved in water, 200 c.e. of normal sodium hydrate were added 
and the volume brought to a litre. The pH value was more alkaline than 4.9 
but was corrected by the gradual addition of 2.6 grains of the citric acid 
crystals. Mixtures of this citrate with N/10 hydrochloric acid and M/16 sodium 
phosphate so as to make the values 3.8, 5.8, 6.6 and 7.2* were found to bo 
correct when tested against tlie Gillespie method. In preparing the M/15 sodium 
phosphate and the M/15 potassium phosphate, the pH values of which should 
be 9,2 and 4.5 respectively, the ordinary salts were used and n correction was 
found to be unnecessary. 

The recognition of the colour tint is facilitated by having a series of paper 
squares painted with water colour to match as nearly as possible the tint of the 
standard solution. The matching of a diehroie colour such as is obtained with 
brom^srosol purple is not easy, but one can get a dose approximation by putting 
one colour upon another. The colours of all the other dyes are comparatively 
easy to match. 

In making these colour tints, the liquid colour, instead of being painted on 
the paper with a brush, may be spread uniformly by placing a pool of the 
Mended pigments on paper and drawing the fluid along the surface with the 
edge of a microscopic slide held at an angle. Tints around the eolonr desired 
must be prepared, as the pigments alter upon drying. When dry, they are com- 
pared with the colour produced by adding a droplet of the solution of standard 
pH value to the water and dye in a porcelain depression and the corresponding 
tiiiled paper is picked out and retainfid.f 

To be able to utilise only a minimum quantity of nutrient fluid for testing 
the pH value it is necessary that the solution should have a suffletency of salts 
or other substances which act as buffers, enabling one to dilute the liquid and 
yet obtain a knowledge of the active acidity or alkalinity. Exactly how much 
of these it is desirable to have can only be determined by trial, but the follow- 
ing may give some indication. 

In tilting t]|^' fermentative activity of the high temperature orgaitiam of 
fermenting tan-bark, a solution was prepared containiiit potasaium mono- 
hydrogen phosphate 0,6, potaasinm dibydrogen phoapliate 0.5, magnesium sul- 


•Thess values are about midway in the effective range of colouyr brom- 
phenol blue, brom-cresol purple, brom-thymol blue and phenol red by the Gillespie 
dotible, tube method, 

t The use of tinted paper for compar'ng the colours of the ' dyes is supported 
by. Clark, who gives a set of colours in his book, and I hive seen similar coloured 
paper in use in the Lister Institute for controlling the init’a! - reaction of nutrient 
agar. 
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phate 0.15 anO sodium chloride 0.15 grama per 100 e*c. As a source of nitrogen 
and carbon, each flask of 30 c.c. received one c.c. of water containing 0.05 
gram each of lactose and peptone. Thus the fluid contained 1.2% of saline 
matter. The fluid was diluted in certain proportions and the figures below show 
the carbon dioxide given off; they are the average of two determinations. 


Tito Formont&tion of I/a.eto«o in u welMiulTored solution, 0»rhoii dioxidi* in nig.; 




Aggregate amounia. 






Days 

1 

2 

3 

1. 

HAltnity 

i.a% 

15 

37 

53 

2. 

pf 

0,8 

14 

39 

55 

8. 

fi 

O.C .. ** . . ,* *• .+ 

14 

36 

-54 

4. 

9$ 

0.4 

12 

40 

55 

5. 


0*S •* ** t* 

d 

30 

46 


In testing the acidity, the first three could be diluted the fifth 1:30 

and the fourth probably 1:50 as, although two spirals were taken, a little more 
than one would have done. 

It is clear therefore that a salinity of about 0.6%, if the bulk of it con- 
sists of phosphate, is good for obtaining an optimum fermentation and for de- 
termining the acidity in small quantities of the fermenting liquid. 

The case is different when the solution contains a minimum of buffering sub- 
stances. For example, a modified Uschinsky solution was prepared and tested. 
It contained ammonium sulphate 0.37, sodium chloride 0.6, magnesium sulphate 
0.02, calcium chloride 0.01 and potassium mjid phosphate 0.1%. The salts 
totalis 1%* The original acidity of pH 5.6 was neutralised with dilute soda 
amd 0.1 gram of lactose was added to each 30 c.c. portion in the fermentation 

The fluids became acid as the fermentatioU progressed, much more so than 
with well -buffered solutions. One set was neutralised on the second day. 


Th« F«rDiflnt»tion ol In a ]|>oorly >>i}af»ree aolution, Oarbon dioxide in mg.; 

aggregate amounts. 


i>»y^ 

satinity I % 

I^uted one half, salinity 0.5% , . . . . . 
tnluted dne quarter, aaltnlty 0 , 2v*i % ! . . . 


Kentraliaed Not neutralised < 


1 

9 

8 

1 

9 

8 

pH value. 
12 8 

0 

37 

ea 

a 

8S 

58 

6.3 5.0 5.1 

S 

U 

48 

4 

34 

39 

6.0 5.7 6.3 

8 

94 

4S 

1 

6 

20 

0.8 6.0 5.3 


In the previous table, the buffered fluids had a pH value of 6.8 at the start 
and they never became more acid than 6.7, wherefts in this badly buffered fluid 
the acidity rose to 6.1. As the fluid With the high saline content, whether neu- 
ixalised or no(^ gave the largest yield of.c^bbh dioxide, it is clear tlmt in the 
absence of buffer salts a high ^ine content is necessary. The neutralisation of 
the acid fluids is advisable. 

In testing the hydrogen-ion concentration, the fluids could not be diluted 
more than 1 in 4, 1 in 3 and 1 in 2 for the 1%, 0.6% and 0.25% respectively, 
when using brom-thymol blue and brom-eresol purple. This emphasises the im- 
portance of having a sufficiency of buffer substances in the fermenting fluids 
when it is desired to test the active acidity in small quantities of the fluids. 

The dilution of the buffered solutions is only applicable when the sulphone- 
pbthalein dyes are used as indicators. With the acid ranges for which such a 
dye was not obtainable, the solution could not be diluted to any extent. Methyl 
tMr for example, did not true readings When diluted more than 1 in 3, 
while, in a solution of the same nature, brPm-cresol purple, brom-thymol blue 
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and phenol red gave tme indicatioiis in dilutions o£ 1 in 60. There ivas need 
therefore of a dye to replace methyl red. This has been met by the introduction 
of brom-cresol green by Cohen (Abstr. Baot.^ vii., 1923^ 3). ^ 

A quantity of brom-eresol green was obtained and tested. It has rather a 
feeble tinctorial power, but a drop of 0.16% solution in water gave a good 
working colour. Tts range is from pH 4,0 to 5.6, and it fits better in between 
brom-cresol purple and brotn-pbenol blue tban methyl red. Like the other sul- 
phonc dyes, it acts well in dilutions of 1 in 60. 

Thymol blue and brom-thymol blue also have feeble tinctorial powers but a 
0 08% solution in water has been found to act well by the porcelain tile method 
in both cases. The other dyes are used in 0.04% aqueous solution and a drop 
is enougli to give a good depth of colour in the half c.c. of liquid. 

in poorly buffered solutions the porcelain tile method can be used, but the 
solutions may not be able to be diluted. 

Frequently one has to work with coloured liquids and if these have been 
well buffered the colour may be so minimised by dilution that a determination 
may be made. According to Hind (J. Inst, Brew., 30, 1924, 57), dark coloured 
solutions as well buffered as wort may be diluted from live to ten times and 
stout may be diluted up to forty times without appreciable error. 

Sometimes it is desirable to know the approximate acidity of an agar 
medium on which bacteria have been growing. This can be easily done. By 
moans of a platinum spado or similar implement, a portion of the agar, si ope 
or plate is dug out and transferred to the depression of a pomdain plate dr 
file. It is chopped into fragments and these are distributed in a few of the 
other depressions. Water is added to each depression and the acid or alkaluBo 
salts soon diffuse into the fluid,* On the addition of a drop of indicator dye 
the reaction is determined. ' 

Simmary, 

By using well-buffered solutions in fermentation experiments, small droplets 
(=r 1/100 e.c.) may be abstracted and mixed with 0.5 c.c. of water held in the 
depression of a porcelain plate. On the addition of a drop of a suitable dye, 
the active acidity can be determined, either by comparison with a drop of fluid 
of standardised hydrogen-ion concentration added to water in a neighbouring de- 
pression or by means , of a seri^ of coloured pi^rs. 

With poorly buffered solutions, dilution becomes impossible, but the plate 
with 0.6 c.c. of solution gives a fairly accurate picture of the acidity. 

Portions of agar slopes may be soaked in the 0.6 c.c. of water which soon 
becomes charged with the active ions and the colorimetric test can be made. 


♦Henriqueg (through Abst, of Bact.. vii., 1928, 380) adds dio*idM<?<N^ 

vrater. to the agar idants and after 45 minutes detertn'nes the pH of the water. ; 
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CRITICAL NOTES ON THE TEMNOCEPHALOIDEA. 

By Prof. W, A. HaswelI/, M.A., D.Sc., F.B.S., Ementus Professor of Biology, 

The University of Sydney, 

(Plates liv.-lvi.) 

I Read 26thr November, 1024.] 
iKTJttODUOlOBY* 

Since the beginning of the century a number of important additions have 
been made to our knowledge of this section of the Platyhelminthes, and the 
question of tlie relationships of the group and its constituent members has been 
frequently discussed. Of these more recent original contributions, the most com- 
prehensive have been those of Montieelli (1902), Wacke (1903) and Merton 
(1914). But Mrdzek (1906), Annandale (1912), Gravely (1913) and Plate 
(1914) have also added to our knowledge in various ways. 

A revision of the subject in view of the newer literature and with the aid 
ef a considerable quantity of material from various sources has resulted in the 
conclusion that, in a number of points of greater or less importance, the pub- 
lished accounts of the group require amplifteation and correction before our 
knowledge can be I'egaxded as in any way adequate. The present paper is an 
attempt to contribute towards the greater completeness of our knowledge with 
regard to the female reproductive apparatus, more especially the ^^receptacula,'' 
of Temmeephah. 

My drawings have been re-drawn, for the purpose of reproduction, by Mr. F. 
W. Atkins of the Technical High School, Sydney. 

I am indebted to the lunate of the University of Sydney for a grant from 
the McCaughey Researeh JSand which has defrayed the expenses incurred. 

X, THB mUAhn PART OF THE! RBPROOOOTIVB SYSTKM OF rJ!5MNOUKPttAl.A. 

♦ 

The female reproductive apparatus is composed of the v&eUmium and its 
ducts, the germmium with the g$rmidmt, the reservoir with its duet into which 
the germiduct and main vUsUoduct open, giving rise to the oviduet which enlarges 
ventraliy to form Bie octype^ opening, with or without an intercalated vagina or 
metraterm, into the genitai atnaia, 

A. Dsssqamow of the parts ik T. fasouta. 

The genital apertn^ leads into the ebamber common to the male 

and female parts of tlie sexual apparatus. The left-hand portion of the cavity 
is oecupied by the free part of tM penis* The rigbt*hattd (fmaale) part is 
capable of being greatly distended, so as to aeeommodate a completed egg, which 
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is here detained for a time before being passed out — ^probably to permit of the 
hardening of the newly secreted egg-shell. Around the genital aperture, both 
outside and inside, the integument is perforated by the numerous duets of the 
unieeliulju' cement-glands producing the substance by means of which the 
eggs, on discharge, ore cemented together and to the surface of the crayflsh-host* 
The surface integument is continued into tlic atrium, but soon undergoes modi- 
fication: the nuclei of the epidermis disappear and the cuticle becomes thinned 
out. The muscular layers are in continuity with those of the general body waU^ 
interrupted only by a sphincter surrounding the aperture. 

Perforating the w^all of the atrium in the right-hand portion are a numboar 
of ducts of unicellular glands corresponding closely to the ootj’pe glands, but 
with the ducts not dilated terminally. 

The ootype (ntents) (Plate Iv., figs. 8 and 9, w) opens directly into the right- 
hand part of the atrium — the aperture surrounded only by a slightly developed 
sphincter. Jn its ordinary condition the ootype is bent on itself and folded^ 
but is capable of being distended so as to enclose an egg during the process of 
formation of the eggshell. Its wall consists of (1) muscular layers (external 
circular and internal longitudinal), (2) epithelium, (3) cuticle; and is perforated 
by the very numerous ducts of the ootype^ or sheU-glafkda, The epithelium ia 
non-nucleated and syncytmh The cuticle is reduced to a thin perforated layer 
which in sections has the appearance of a fringe along the inner surface of the 
epithelium. There are no vibratUe cilia in any part. A great port of the thicks 
ness of the wall is taken up by the terminal parts of the ducts of the shell- 
glands, each of which is dilated ae it passes through into a rounded bulb with a 
clear, firm, cuticular wall. Almost invariably, droplets of coagulated secretion^ 
little atainable by ordinary methods, appear in sections, issuing from the open- 
ings of the ducts or massed in the lumen of the ootype. In certain eonditioiM 
the ducts of many of these glands have each two dilatations, the one in the sub- 
stance of the wall of the ootype and the other just outside the latter. 

The shcll-gland^ (ootype^glands) (sg,) are unicellular glands of very irregular 
shape— in general pyriform— which lie around the ootype in an irregular xone., 
On an average these glands are about .05 to .1 mm. in diameter and the single 
nucleus of each is about 0.013 mm. in diameter. Usually each is diatinct from 
the rest and its duet is a process given off centrally to open into the lumen of 
the ootype; but the bodies of neighbouring cells sometimes coalesce and oc- 
casionally union takes place between ducts. 

The ootype lies to the, right of the middle line. Its general direction: 
is cephalad and dorsad. In front it narrows and bends to the left to 
Income contininuiH with the oviduct The latter (o<2.) is a comparatively narrow 
tube with small lumen, muscular wall, and an epithelial and cuticular lining 
thrown into slight longitudinal folds. Along one aide is a ridge-like thickening 
of the epithelium. The ducts of unioellular glands which are uniform with the 
shell-glands open into the oviduct at intervals and are numerous on the ridge r 
these are devoid of the terminal enlargements occurring in the case of the ootype- 
glands. Since, in sections of specimens with an egg in ittero, the appendage ot 
filament of the shell lies in the oviduct, it appears probable that the function ot 
these oviducal glands is the secretion of the filament. The oviduct runs to the 
right and dorsad, and then bends forward to open into the, reservoir (r), piercing 
the dorsal and posterior wall of the latter. As it does so, it loses its muscular 
layers, and its cuticle alone is prolonged, as a very fine tube, the terminal port 



UV W. A. lUaWKLU 


511 


oi! whicFi (Plate Uv., fig. S and ilg. 7) with a lumen only 0.003 turn, in diameter^ 
projects into the cavity of the reservoir and opens into it. This terminal tube, 
which 1 will refer to here as the mouth-piece of the reservoir, is so fnio and 
so brittle that it is readily destroyed in section-cutting, and when preserved is 
easily overlooked, unless the sections happen to have been cut in a direction 
parallel to it. In favourable sections such as those represented in figs. 3 and 7, 
there is distinguishable a narrow stream of spermatozoa with other matter pass- 
ing through the tube into the lumen of the reservoir. 

The reservoir (Plate liv., figs. 1 and 2, r.) is a large vesicle about 0,5 mm, 
in diameter (about a tenth of the length of the animal in the fixed condition) 
situated in the middle line immediately behind the intestine and rather nearer 
the dorsal than the ventral surface of the body. Its wall, in addition to an in- 
\^esting layer of muscle, consists of a protoplasmic layer without trace of cell 
boundaries and with only a small number (about twenty-five) of large nuclei 
about 0.02 mm. in diameter. The protoplasm is normally structureless without 
fibrillations or netwcu’ks and, save exceptionally, without vacuoles or canals. The 
Contained cavity ivS in most instances quite undivided, but in a small proportion 
of cases a partition composed of the protoplasmic wall partly cute off the por- 
tion from which the oviduct opens from the rest. 

In the neighbourhood of the point where it enters (or leaves) the reservoir, 
the reservoir duct is surrounded by six or seven large cells (w) with nuclei 0.02 
mm. in diameter. These are the myoblasts of the muscular fibres of the wall of 
the oviduct and have been hitherto overlooked or misinterpreted.* Each gives 
off a large process of ftbrillated material which enters the wall of the duct and 
passes into the circular and longitudinal fibres of the latter. A short distance 
behind the zone of the myoblasts are four short blind diverticula (r*») of the 
lumen of the duet which invariably contain spennatozoa. These correspond to 
the structures first discovered by Merton (in other species) and called by him 
reeeptacula seminxs (1913, 1914), In T, faeciata they are small rounded vesicles, 
about 0.03 mm. in diameter, not free from the wall of the duct as in the species 
in which they were described by Merton, but actually contained within it, sur- 
rounded by its muscular tissue. Each leads into the lumen of the duct by a 
short narrow canal directed forwards, i.e., towards the reservoir. 

Close to the so-called receptaeula sawtwfs, but further away from the largo 
reservoir, te the opening of the germiduct. This i» a mere funnel for the passage 
outwards of mature ova from within the capsule of the germarium to the ovi- 
duct. Close to this also is the opening of the main vitelloduct formed by the 
union of the right and left vitelloducte. The right and left main vitelline ducts 
converge inwards and backwards, and unite to form the short, approximately 
median, unpaired due);, which runs backwards and opens into tbe oviduct close 
to the junction of the germiduct and reservoir duct and of the receptaeula 
seminis of Merton (Plate Ivi., figs, 13-16, i)dZ., vdm., vdr,). The position of the 
opening of the main duct thus differs widely from that described and figured by 
Merton (10J4) in the case of T, rouxif and agrees with the earlier deecriptiona 
of Weber (1889) and Montieelli (1898). These main right and left unpairod 
ducts in this species {T, faadata) have quite definite walls and are readily trace- 
able in ’ sections even when empty: but in no part is there a definite inteiinal 
cuticle. 


^ The only r-ecord I have found of these cells is in Merton^s fig. 48 f of Tafcl 4 
U914), where two of them are shown, but are lettered o(/^dr (ootype glands). 
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The germarium and vitellarium have been described in sufficient detail else- 
where and differ little in essential characters in the various species. 

' B. Desoriptiox of the parts in T. comes and T. simulator. 

♦ 

T. comes is an Mi variable companion oi‘ T. fasciata on the surface of the 
widely distributed jf^traiian Craytisb — ^iistacopsui serratast It difEers very 
widely from its larger companion^ not only in the absence of colour and the 
presence of six tentacles in place of five, but in the structure of its reproductive 
system. A feature in the male part o€ apparatus in T, cotn^^ which is im- 
portant in its bearing on the 4f€ the female part, is that the spenua- 

tosoa become aggregated in yifghiits or .fpstmatophores, each enclosed in a thin 
ease. These are fomed .in' ^ posterior testes, pass along the exceptionally 
wide vasa deferentia to vesicoJa seminalis, and are found in the ootype and 
oviduct, where the eases become ruptured, liberating the spermatozoa. The 
structure and development d them spermatophores have not yet been followed. 

The ootype of T. comm (FI Iv., f. 12; Ivi., f. 16) differs from that of 7. 
Jaadata in tlie development of a oomparatively thhdc sphincter (ap.) round the 
atrial end. The aperture does not lead directly into the atrial cavity, but into a 
small chamber cut off from the latter by a circlet of papillae (pp) across which, 
from side to side, usually stretches a thin structureless membrane, sometimes 
double, obviously the product of the secretion of unicellular glanda situated 
round its periphery. The chamber thus cut off may be regarded as a speeiaUsed 
part of the ootype or oviduct (metraterm of Ward and of Montieelli) or a 
eeparated-off part of the atrium. 

In two cases of specimens of this species cut into sections, the occurrence 
ox selfdmpregnation is suggested. In one of these the end of the penis is ad- 
vanced into the right-hand comer of the atrium, close to the opening into the 
ootype. In the other (Plate Ivi., fig. 16) the terminal enlarged introvert, with 
its bristling spines, has passed in further, and is firmly held by the sphincter. 
There is no proof in these cases that self-impregnation oceurs, but the second 
seems to afford evidence that the function of the sphincter is to hold the penis, 
whether of the same or another individual, during the act of discharge of the 
spennatophores. 

The dilatations at the ends of the duets of the shetl-giands in the wall of 
the ootype are very conspicuous, and projeet as papillae into the lumen. These 
MS Anwfed in regular longitudinal rows. The cavity of the ootype was found 
to ffOirtittti several spermatophores in each of the specimens sectioned, with the 
of one in which there is an egg lo^^ in the atrium. Spermatophores 
lie jho in the oviduct There they seem to burst, setting free the spermatosoa, 
whiA jMi in large sheaf -like bunffies into the cavity of the reservoir. The 
latter k partly divided by a^ septum (ep.) formed of an ingrowth of the syn- 
cytium, into ft smaller posterior or basal part into which the duct opens, and a 
larger anterior part The contents of the former are only, or almost only, 
nemnftl-looking spermatozoa, while those of the latter are the same mixtiire of 
efMft reproductive {products as in 7. famidB with the addition of imgolar 
shreds.SBiid which are obviously the renmants of the envelopes of rup- 

tured speimiloplhmres. A mouth-piece and minor reeeptades axe entMy absent 
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In T, simulator * the entire reproductive system closely resembles that of T, 
comes: similar spermatophores are formed in the posterior testes and are found 
distributed in a similar way in the ootype, oviduct and reservoir. But (1) the 
sphincter at the mouth of the ootype is by no means so specially developed; (2) 
the ring of papillae on the atrial side of this aperture is absent; (3) the ter- 
minal enlargements of the shell-gland-ducts are not arranged in longitudinal 
rows. In the neighbourhood of the opening of the ootype into tlie atrium some 
of the papillae assume the appearance of rudimentary teeth. 

C. DlSSCmPTlOK OF THE PARTS IN T. NOVAE-ZKIjANWAK. 

1\ novae-^elancUae ditfers in a very marked manner from the other Austra- 
lasian Bpeeies^ and most of the distinctive features are connected with the female 
reproductive apparatus (Plate Iv., hg. 11). This has been described by Merton 
(1914) ; but it is desirable to give here a r6suni6 of the main facts for the pur- 
pose of comparison, and to add certain points not hitherto recognised. The 
most striking feature is the development of the posterior region of the ootype 
(wm) into a muscular bulb containing a system of formidable chitinous teeth. 
Tliis has no equivalent, so far as is known, in any other member of the order. 
The * ‘bursa copulatrxx’* of Actinodactylella is a similar structure, but is not a 
modification of a part of the ootype, being an independent outgrowth from the 
atrium. Perhaps the vagina of T. novae-jselandiae is best looked upon as an 
enormous extension of the thick sphincter of T, comes and the metraterm which 
it subtends. The atrial aperture of the female duet leads into a narrow passage 
with thick muscular walls which runs nearly vertically upwards (dorsad). The 
interior is beset wdth numerous sharp sub-triangular teeth. Dorsally it enlarges 
into a mus(fular bulb the greater part of the thickness of which is composed of 
circularly running fibres forming a thick hoop. The lumen of tills bulbous por- 
tion of the ootype, wider than that of the preceding part, is beset with rows of 
sharp teeth, larger and evidently more highly chitinized than those just referred 
to. Perforating the thick muscular wall are numerous ducts of the shell-glands, 
which, as in other species, form a zone round about. Those ducts, which present 
dilatations as in T. fasciaia, are most clearly traceable in young specimens, in 
which the teeth are not fully developed or not completely chitinised. Dorsally 
the bulb opens into the ootype proper* This, which ia much smaller relatively 
than in T. fasoiuta^ is a thin-walled chamber of irregular shape surrounded by 
shell-glands the ducts of which perforate its walls. In the ootype, and extending 
into the oviduct, is, as in T, fasciata, a ridge-like thickening of the epithelial 
layer running longitu'ainally and comprising many ducts. It is well represented 
In Merton’s Fig. 47, though not referred the text. The oviduct running 

to the right and dorsad to open into the reservoir, is at first a narrow tube with 
a few shell-glands opening into it: in the immediate neighbourhood of the re- 
Bemir the lumen enlatgesj and the wall becomes thickened by contributions 
from large special myoblasts as in T. faseiata. The lumen dilates in the region 
from which the funnel-tike genniduct is given off. From the dilated region, 
which usnally contains a number of spermatozoa, are given off there diverticula 

>■! > I ■■■! I ***-*''.**y**i^fc***" ■* ^ M ■!! Iipii^l^ I , ■■■ > I*<r d,.||iiiii I I.p. P|I * — p n i .i ^ n N 

*r. simuialor is the name which I propose to apply to an undescribed brown 
rix^tentacled Temnoc^phala occurring with two other species on the Crayfishes of 
Barrengarry Creek, above Belmom Falls. It is referred to here as it is the only 
member of the group known to me resembling T. comes in developing spermato* 
phores. 
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(r.s) each about .03 mm. in diameter. These are the receptacula semitm dis- 
covered by Merton : they lie quite outside the oviduct -itself, connected with it 
by a short narrower part serving as a duct: in the interior, closely coiled up, 
are always a number of spermatozoa which have apparently the staining re- 
actions of normal active spermatozoa like those in the lumen of the oviduct 
itself. Into this part, opens also, on the dorsal aspect, the short main vitelline 
duct formed by tfie union of the main right and left ducts. 

The reservoir (r) lies distinctly to the right of the middle. The opening 
into it of the oviduct (become reservoir duct) is situated on a prominence pro- 
jecting into the cavity of the receptacle. From this projects, as in T, faseiata, 
a tubular mouth-piece (mp) which is a prolongation of the cuticle lining tlie 
interior of the duct. In T. novue-zelandim this is an extremely delicate struc- 
ture, invariably more or less broken in sections, and w^ere it not for my know- 
ledge of the condition in T. fasmata I ^lould have failed to interpret the 
structure. 

Merton (1914) gives excellent figures of series of sections of the female ap- 
paratus in 7’. novae-zelandiae , but does not rex>re8ent the actual opening of the 
duct into the reservoir. In his fig. 47K vres points, not to the cavity of the 
large reservoir, but to the dilated part of the duct into which the three small 
*^receptacula seminis,” the germiduct and vitello-duct all open, and from which 
the narrow terminal part of the duct, with its slender mouth-piece, leads into the 
extreme dorsal and right-hand recess of the reservoir. 

J). DkSCUIPTION of the parts in T. JiUEVlOORNlS.* 

Ill 1\ brevicornis Monticelli the cuticle of the ootype is rather thick anti the 
wall is folded longitudinally so that an appearance of teeth is produced in 
sections cutting the organ transversely. Merton (1914, p. 47) erroneously 
ascribed to Monticelli the statement that teeth are pressent, whereas the latter 
quite emphatically states that they are absent (1898, p, 86). 

The ootypfc has in its posterior (atrial) portion a thick muscular wall with 
a small lumen. This persisis tlirougbont the vertical part, so that series of 
horizontal sections present the same appearance from the atrium to the point 
whore the passage changes its direction to run towards the receptaculum and 
germarium. Here the wall heconu« thinner and the lumen wider. 

As described and figured by Monticelli (1898, Tav. iv., %. 19, d) there is 
a small compartment (metraterm) separated off from the ootype at the atrial 
end by a sphincter. This closely resembles the corresponding compartment in 
T. eomeSf but is divided from the atrial cavity, not by a ring of papillae, but by 
a circular fold with an irregular edge. 

Merton's receptacula seminis, five in number, surround the reservoir duct or 
•oviduct in a ring, but are here empty. They are imbedded in the muscular wall 
of the duct almost as completely as in the case of T. famata. 

The right and left main vitelline ducts meet to open into the oviduct close 
to the Merton's receptacula and the germiduct, immediately posterior to the 
former. 


am indebted to my friend and former colleague, Prof. J. P. Hill, P.R.S., 
for my specimens of this species, which are labelled by him *'Temnocephala fr<^ 
Fresh Water Tortoise (Mydrtmedusa maximiHaM) loc. Theresopolis, Brazil. Oct. 
13. FicronHricoemic add.** 
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The reeeptiu'ulum lias an ineoiuplete partition. The lumen is very small in 
four se<;tione:l spe(nTnenB and is eni]>ty or nearly so. The partition separates off 
the part I’roni wliieh the duet opens from the anterior part. The latter has a 
very Ihiii anterior wall and, owin^ to thinness of tlie intestinal wall in this 
position, the entire tliiekiicHS of solid tissue between Ihe lunum of the reservoir 
and that of t)ie int(^stine is very small. In one of the series a rupture has taken 
plaee in tins iind part of the reservoir lies in the aetual lumen of the intestine 
as a long narrow pnK*ess in front of the anterior end of which m a clump of 
darkly stained matter which may be the discharged contents. 

Tlie myoblasts of the reservoir duel are in this species closely amalgamated 
with tin: Hyn<iytium of tJm reservoir, nearly completely surrounding the latter as 
a layer composed of ten or twelve large cells with large nuclei, the cytoplasm 
not sharply marked off from tluit of the syncytium, but distinguishable in the 
stained sections on account of the stronger affinity of the latter for haemaloxylin. 
A quite unique feature is that the investment of muscle lies outside the layer of 
myoblasts, not inside. I have failed to find any nuclei in the syncytium. 


n. KECEl^TAOULA HEM INIS IN TEMNOC^EPHALOlUa. 

The vesicle which, in the preceding account of the female reproductive 
apparatus, I have, in order to avoid implications as to its function, referred to 
simply as reservoir was termed originally receptaculum semims by Weber (1889) 
and by myself (1888) — the contents being supposed to consist solely or mainly 
of spermatozoa. More detailed . examination, however, showed me a preponder- 
ance of yolk material in many cases, and, accordingly, I suggested (1900) the 
name of receptaculum vfitelU on the supposition that it acted as a storehouse in 
which yolk-cells accumulated until they were required for the building up of an 
egg. Later again (1909) I recognised that the spermatozoa and the yolk-matter 
contained in the receptaculum are for the most part dead or moribund: the 
spermatozoa imwe feebly it at all; what is more conclusive, the yolk-cells have 
lost their nuclei and are fused together* The receptaculum acts in fact as a 
storehouse for surplus reproductive material~-^he)l-gland secretion as well as 
spermatozoa and yolk. I assumed at this time that the accumulation of surplus 
matter was discharged at intervals through the ootype and genital atrium, to 
reach the exterior through the giuiital aperture; and 1 supposed that the need 
for a reservoir for this surplus matter was created by the occasional blocking 
up of the passage by an egg. Merton (1914) confirms my conclusion as to the 
condition of the contained spermatozoa and regards the receptaculum a& an 
organ in which all superfluous products of the reproductive system are stored to 
become dissolved and re-absorbed; be proposes for it therefore the name of 
vir$icula reeorhiens. 

The vesicle in question varies considerably in different species of Tavmo- 
eephala and the allied genera; but certain structural features which it possesses 
in all eaftes seem to me to be little in agreement with the resorptive function 
ascribed to it by Merton. In nil cases, in addition to on investment of muscular 
fibres, the wall is composed of ^a comparatively thin, almost structureless 
syneytium. Through the protoplasm are distributed large nuclei, 0.02 ram. in 
diameter in T. fasdata^ twice as large in T. quadricomh* These occur at wide 
intervals so tliat many soctioiftt of ordinary thickness (5 to 10/*) through the 
entire length or breadth of the organ contain none. Altogether there are on an 
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average about 25 in the wall of an oi^an which may be half or thrae-quarters 
of a milUmetre in diameter. The syncytium is usually stmctuFeless throughout 
in the best-fixed series. In some specimens of T. novite-gelandiae,^ vacuoles of 
various sizes, some spherical, othei;;^ drawn out, appear in the substance of the 
syncytium, but similar vacuoles appear also in the contents, and I have not been 
able to ascribe any special significance to them. 

This structurdess syncytium, with its very infrequent nuclei, would appear 
to be little adapted to the function of digesting and absorbing such solid or 
semi-solid matters as spermatozoa, yolk and shell-gland secretion. 

At the same time, more thorough examination of. the structure of the vesicle, 
and more especially of its mode of communication with the duct, has shown md 
that the original theory — viz., that of discharge of the contents through the 
ootype to the exterior, is untenable. It is obvious that the extremely slender 
pipe or mouth-pleco cannot well be the passage through which the mass of 
effete reproductive matter which has accumulated in the receptacle becomes dis- 
charged. T, fasciata, T. tasmanica and T, novae-Belandkte are the only species I 
have studied in which the mouth -piece is actually demonstrable (though there are 
pretty definite indications of it in some of the other smaller forms) : but the 
essentials are the same in all, and it seems unlikely that the mode of functioning 
of the vesicle, so clearly circumscribed in the case of T. fasdata, can be radically 
different in the other closely-allied species. 

A receptacle corresponding exactly with the reservoir occurring in the 
Temnooephtdoids is of rare occurrence in the Trematodes bo far as known. 
JHiitomum variegatuin (Looas, 1894) is one of the exceptions, and in certain 
other species of the same genus such a reservoir — '^receptaculum sexninis” con* 
taining other elements besides sperms — co-exists with a Laurer'e canal. In 
Aapidogaster the “reeeptaculum vitelli’* is a similar structure (Goto, 1894, p. 
169). 

In the MalacocotyUa its equivalent, probably functionally as well as mor- 
phologically, is Laurer’s canal: in the Seterocotylea the single genito-intestinal 
canal (Goto). But in some Rhabdocoeles (Vartieidae) there is a receptacle 
which is very similar in structure, relations, and contents to that of the Tenmo- 
cephaloids. 

In the case of all these modifications it may be assumed that the special 
function of the part is to dispose of surplus reproductive material. In the 
internal parasites this surplus is presumably not of great importance in con- 
nection with nutrition, and may be entirely discarded by being discharged ex- 
ternally through Laurer’s canal or through the oviduct: but in the non-pataaitos 
or ecto-parasites, the genito-intestinal canal* may provide for its conservation 
and further use in nutrition. 

In the Temnoeephaloids there is no permmient genito-intestinid canal, while 
the arrangement of the parts is such as to facilitate the passage of the effete 
reproductive material into the reservoir and impede its outward passage through 
the oviduct. But there are indications that, at intervals, when the reservoir be- 
comes distended, it grows into the lumen of the intestine, forming a passage-rn 
tanaporary gmito-inteaHntd emcd — which ruptures at its free end end discha^fes 
the contents. The duration of this canal must be brief, since, leaving out of 
account the specimen of T. bremcomM referred to on page S15, I have found it 

H ■ ^ , I .W ■ ^|l , n pi ■*' F I 1^, I t > I. 

*ln certain Triclada, a Rhabdocoele. and at least one Polyclad. 
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actually present in two only of Uie many speoimens of Temnocephala, serial 
sections of which I have examined^ 

One of these series is of a specimen of the Tasmanian T* tasmanica (H* 
lvi«, figs. 18-21). In this the reservoir has burst into the intestine, and the 
contents, sharply differentiated by the effects of the staining which the series 
has undergone, lie partly in the intestinal lumen, partly in the improvised genito- 
intestinal canal (</»)• 'I'he other is one of a specimen of one of the largest 
end most complex species — T. quadricornia. Here (fig. 22) a comparatively 
long diverticulum has been developed from the receptaculum and opens ter- 
minally into the intestine — portions of the contents being traceable throughout 
the length of the temporary genito-intestinal canal. Here we seem to have a 
temporary condition comparable with wliat is permanent in Hea:acotyle grossa 
(Goto, 1894, p. 221). 

In 7\ setnperi and T. novae^zelantUae Merton observed such a condition in 
several instances: — 

Sowohl bei T, semperi als bei novae selandiae fand ich Exemplare bei 
deuen das Blasen-lumeu in dem Darm gedffnet war. Dass dies erst bei der 
Konservierung durcl* x^latzen der Blase erfolgto, scheint moglicb. Es wiire aber 
aueh denkbar, das bei den nahen Beziebungen der Blase zum Darm dieser Fall 
auch im Leben eintritt, wenn die Blase uberfiillt wird, wie es bei dem recep- 
tacuhim seminis einiger Treiuatoden beobachtet worden ist” (p. 42). 

To the two cases described above, I may add a third. In this, however, the 
genito-intestinal connection is incomplete. The canal (fig. 17, gi,) is repre- 
sented only by a clean-cut cylindrical channel which runs from the lumen of tlie 
reservoir (into which it opens directly) forwards through the syncytium (here 
specially thickened) to terminate abruptly against the enclosing layer of mus- 
cular fibres. In this canal, and in smaller spaces round about which may be 
branches from it, are many spermatozoa and minute clumps of granular matter. 

It appears probable that we have here either the rudiments or the vestiges 
of a genito-int^tinal canal, and the former rather than the latter, since the 
contained spermatozoa are less altered than those in the main cavity of the 
reservoir itself. 

That the cases which I have observed are due to bursting in the process of 
fixation seems to me very improbable. The appearance presented by the speci- 
mens of T. quadrieornis and T. tasmamca described is hardly reconcilable with 
such a conclusion. 

Merton’s receptacula seminb occur in all the species I have examined for 
them except T. comes and T, sImiiZatar. Tfie chief difficulty in my opinion in 
the way of aeeepting Merton’s view as to the function of these bodies is their 
small size. In T, faeoioia each is only, at ^nosfc, about . 03 mm. in diameter, 
the enclosed ball of spermatozoa contracting to about .02 mm. in sections. In 
T. Hovae^eelandhe the size is about the same — a little greater in relation to the 
aiae of the animal. In the former species the living spermatozoon is at least 
.2 mm. in length, so that it would need to be very closely coiled up to be 
packed into the space, and only a small number can be received.* 

* I take the opportunity of correcting here an error which Merton makes 
Regarding my account of the spermatozoa. He states (p. 37). '*Nach Haswell sollen 
am Hinterende des Kopfes zwei lange Cilien sitzen. die, mehrmals so lang sind als 
das kanze Spermatozoon.” This is not correct. On page 120 I give the total length 
of the living spermatozoon InT. fasciata as .2 mm. and that of the cilia as .015 
mm. Moreover I figure the living spermatozoon with its cilia (fig. 12, Plate xHi.). 
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The little kriot of spermatt»7.on in eaeh vesicle stains strongly with haema- 
toxylin so as to be comparable Mith the sperm-masses in the vesicula aeminalis 
in tiie same section or same series. But in this respect there is little to dis- 
tinguish them from some of tlie scattered spermatozoa in the contents of the 
reservoir. Tlieir main i'eature is their closely-coiled state which does not seem 


to be very favouralsle to tbeir supposed fate of being passed mit into the ovi- 
duct to fertilize emerging ova. Moreover, differential staining sometimes re- 
veals the presence of other bodies besides spermatozoa in the contents of these 
V(^sicleH. Taking all llicso things into account, I think it improbable that these 
are rcccptaculu seminis in the sense of receptacles in which spermatozoa are 
recei^'ed in copulation in order to fertilize the ova os they pass out from the 
ovary. At the Bame time the absence of these vesicles in the only twm species 
developing spermatopliores seems to favour Merton’s view. 


SUMMAHY. 

The vesicle variously known as reeeptaculum seminis, receptaculum vitelli 
and vesicula resorbiens has a duct which opens into it in some species of 
Temnocephala^ probably the majority, by a slender cbitinous tube or mouth- 
piece, the arrangement being such as to render the evacuation of the contents 
of the vesicle (reservoir) through the oviduct and atrium an impossibility. 

The discharge of these contents (surplus reproductive material) appears to 
take place by the formation of a temporary connection with the intestine (tem- 
porary genito-intestinal canal) of very short duration. 

The small diverticula of the oviduct discovered by Merton and regarded by 
him as receptacula seminis are present in all the species examined, with the 
exception of two in which fertilization is effected through the agency of 
spermatophores. 
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EXPLANATION OF l^LATES LTV.-LVI. 

Lettering. 

a. atrium; aa. atrial aperture; ag. atrial glands or their <lucls; c. capsule 
enclosing reproductive apparatus; g. g4u*nuiriuni ; gd. gcrmiduct; gi. genito- 
intostinal canal (temporary) ; /. inte.stine; ie. epithelium of intestine; w. myo' 
blasts of! female duct; mm. metraterm; mp. moulb-piec'e of duct of reS4*n^oir; 
mr. muscle of wall of reservoir; nr. nucleus of syncytium of reservoir; ad. ovi- 
duct; p. penis; ph, pharynx; pp. papillae of circle roun<l female apert.ure into 
atrial cavity; r. cavity of reservoir; rd. duct of reservoir; rs. Merton’s receptaculu 
Berninis; s. su*d<er; sc. syncytium of reservoir; se. septum in reservoir; sg. sbell- 
glands; trgd. shell-gland ducts; sp. sphincter; spt. sperm atoph ore ; ,sr, syncytium 
of reservoir; t. testis; u. uterus; vd. vitelline duct; vdl. left vitelline duct; vdm. 
main vitelline duet; rd/\ right vitelline duct; x. mass of sur])lus reproductive 
matter in reservoir. 


Plate liv. 

Figs. 1 to 6. Corresponding portions of successive sections from a thick 
horizontal series of Temnocephala fasetata showing the relations of the parts in 
the region of the mouth-piece in ventro-dorsal order. 206). 

Fig. 1 shows parts of the mouth-piece (mp) in the syncytium (^r.) of the 
reservoir (r) in which one nucleus appears, myoblasts (m) and portions of shell- 
glands (oviducal glands). 

Fig. 2 shows slightly displaced parts of the mouth-piece embedded in the 
syncytium with the beginnings of the terminal part of the muscular wall of the 
duet and the oviduct in cross section. 

Fig. 3 shows the free end of the mouth-piece with its opening into the cavity 
of the reservoir. 

Fig. 4 shows oblique section through muscular thickening of duct at base of 
month-piece. 

Fig* 6 shows two of Merton's receptacula seminis (rs.) and beginning of 
germarium (g*)* 

Fig. 6 shows transition of reservoir duct (rd.) into oviduct with 

Mertoirs receptacula ^seminis. 

Fig. 7. T. fasciata. tlnd of mouth-piecc, from another horizontal series. 
(X440). 
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Plate Iv. 

Fig. 8. Temnocephala faseiata* Diagrammatic lateral view of the female 
part of the reproductive apparatus {>^ 50). The vitelline glands and duets 
are not shown and only two of the myoblasts are indicated. 

Fig. 9. T. fasciata. Diagraihmatic ventral view of the female port of the 
reproductive apparatus. The vitelline ducts and the genniduct are not re- 
presented. 

Fig. 10. T, fasciata* Portion of a horizontal section showing the mouth- 
piece of the reservoir with its connections, 205). 

Fig. 11. T, nova^-jselandiae. Diagrammatic ventral view of the female part 
of the reproductive apparatus. The myoblasts are not shown. 

Fig. 12. Temnocephala cornea. Diagrammatic ventral view of the female 
part of the reproductive apparatus. The genniduct and vitelline duct are not 
represented. 

Plate Ivi. 

Figs. 13 to 15. T. fasciata. Corresponding portions of three consecutive 
sections of a thick (about 12/^) horizontal series cut in ventral-dorsal order. 
(X 205). 

Fig. 13. S(?ction ot\ the dorsal side of the reservoir, passing through the 
thickened terminal part of the reservoir duet {r<i.) showing sections of four of 
the ^‘recei)laeula seminis'^ {rs.) buried in the muscular wail; the right and left 
vitelline ducts Ivd.) converging end the former just passing through the 

enclosing capsule (c.) of the female reproductive apparatus. 

Fig. 14, Nearer convergence of the vitelline ducts; appearance of get- 
merium (g.). 

Fig. 15. Union of vitelline ducts in short median duct (mud.) opening into 
the oviiWt. 

Fig. 10. 1\ comes. Portion of a section from a horizontal series, showing 
the opening of the uterus into the atrium with the sphincter (sp.) and the ring 
of papillae (pp.). The position of the end of the penis (p*) roughly indicated, 
(y 150). 

Pig. 17. T. fasciata. Portion of a section from a horizontal series, show- 
ing what appears to be a rudiment (or a vestige) of a genito-mtestinal canal 

Pigs, 18 and 19. T. toswanica. Two successive longitudinal and vertical 
sections of a specimen with a communication (genito-mtestinal canal) (gi.) 
between the reservoir and the intestine. (X 60). 

Figs. 20 and 21. Portions of the sections represented in Pigs, 18 and 19, 
showing the reservoir (r.) and its connections, (X 205), 

Fig. 22. T. quadrieornis. Diagram of the genito-intestinal canal. Prom 
six sections of a horizontal series. 
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AUSTRALIAN COLEOPTERA: NOTES AND NEW SPECIES. No. iv. 

0 

By H. J. Carter, B.A., F.E.S. 

(Thirteen Text“.figures. ) 

[Read 2!)th October, 1924. J 

The following notes are the outcome of an examination of some unnamed 
Buprestulae belonging to vaiious Australian Museums and of Tenebrionidae and 
Cistelidae sent by entomological friends. Two new genera are described and 
some interesting new species from an interesting faunal region, Stantborpe — 
granitic highland of South Queensland — sent by Messrs. F. A. Perkins and R. 
Illidge. 

Further corrigenda to my **Eevmon of Stigmodera/^ 

A. (Caetiarina) crenatu Don. In my ‘^Kevision^ 1 followed Caatelnaii and 
Gory’s erroneous determination of this species, and again erred in my identification 
of Giese authors’ S, plagiata with a species that I now consider to be nndeacribed. 
A further confusion of names has been caused by the fact that, in the mono- 
graph referred to, the species described in the text as sexplagiata is figured as 
plagiata^ 

The only Castiarina that corresponds with Donovan’s figure (Epit. Ins. N. 
HoU., 1 3) — his description is useless — is ampMohroa Boisd. Hence the follow- 
ing correotionH are necessary in my tabtilation: — 

No. 342. Light bands of elytra red, apices widely luniato, external spine 

long . . * kenthawi, n.sp* 

No. 343. Light bonds of elytra orange — laterally sanguineous — apices finely 

lunate, shortly bispinose sexplagiata C. & G. 

The synonymy (p. 87 of my Bevision) should now read; 

S* crenata Don. = amphichroa Boisd. as: sexspihta C. & G. = aieholdi 
a & G. 

S* eyUndraeea Sound, «= hucoUca Kerr. (The latter, a distinct species, was 
erroneously placed as a synonym of amphichroa Boisd.). 

8. sexpfegfatu C. & Q. == plagiata C. & Q, === erenaia C. & G. (ncc Don.) 
=5! hierueiata Hope =a= hopei Boh. = simHata Boh. =3 kreffti MacL = variata Kerr. 

{This is probably fee commonest species in the genus and generally labelled 
fai collections 8, crenata Don,). 

8. erythromelae Boisd. In my tabulation, 8. cyamp^ Saond. and 8. 
erythromelas Boisd, should be interchanged, so that cymipcs should appear as 
No, 804 and erythromelae as 306, i^th its synonyms arm&ta Thoms, and longada 
Blkb. The following is the description of the new species referred to above. 
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Btigmopkra (Gastubika) kkbshawj, n.sp. 

Lightly obovate. Head greenish, mouth blue, pronotum and scutellum blaek 
or blue-'black, underside and legs blue; elytra brick red with a narrow basal baud, 
the suture, two fasciae and a quadrilateral apical spot blue-black, tha^ premedial 
fascia lunate, not extending to the sides, the postmedial fascia wider than the 
former, widened at the suture and extending to the sides. 

Head widely excavated between eyes, punctate. Prothorax lightly bisinuate 
at apex, strongly so at base, sides well rounded, widest behind middle, all angles 
a little produced, disc moderately convex, with round, well-defined punctures 
(considerably larger and less dense than in sexplagicUa C. & G.), medial channel 
in general lightly indicated, frequently obsolete at middle. Elytra wider than 
protborax,* widest behind middle, sides lightly constricted behind humeral swell- 
ing, apex with u moderately large semicircular lunation, the external spine rather 
long, the sutural spine sub-olmojete, posterior margins minutely serrated: striate- 
punctate, the interstices lightly convex and closely punctate, the 2nd and 4tli 
w ider and more raised than the rest. Underside lightly punctate, very shortly 
and sparsely pubescent. Dimemiom: 10-12 x 4-4.5 mm. 

IlahitaU — Victoria; Warburton (Mr. J. E. Dixon and the author); N.S. 
Wales; Mountain districts, Jenolan, etc. 

Ten examples axe now before me. This is the species (No. 342 of my 
tabulation) erronoously determined as plagiata C, & G. which should be known 
as sexplagiata. Thougb closely allied to this species, the following comparison 
show’s very clear sejtaraiing characters, especially in the form and sculpture of 
the pronotum, and the very different elytral apex. 

Dedicated to Mr. ,1. Kershaw’ of the National Museum, Melbourne. Type in 
Coll, (barter. 


f^explayinta C. & G. 

Colour 

Pronotum, green or greenish -black. 

Underside, green-bronssc. 

Elytrtk ground colour orange, san- 
guineous at sides, premedial 
fascia often broken up into spots. 

Structure 

Eyes. do^r. 

Pronotum, densely, finely and uni- 
formly punctate, gibbous, with 
deep, well-defined medial sulcus. 

Elytra, apical lunation small, 
formed by oblique excisions be- 
tween ill-defined spines. 


kershawif n.Bp. 

black or blue-black, 
peacock-blue. 

uniformly brick-red, premedial fascia 
seldom (if ever) broken up into spots. 


wider apart. 

punctures larger and not uniformly 
placed, not gibbous, medial sulcus 
seldom clearly defined, 
apical lunation much larger, forming 
a semicircular excision, the exterior 
spines w’ell-deflned. 


BUPRESTIDAB. 

Chalcotctenia guadri-impressa Waterh, = C, finitifna Obenb. 

An example of Obenberger’s species labelled ‘^compared with type,'^ sent by 
Mona. Th^ry, is indistinguishable from the well known O. 44fnpre$sa Waterh. 

Endelui »uhoornutita Kerremans. I have identified a specimen of this in the 
Macleay Museum, labelled Cape York. It was described as from New Guinea, 
and is the first recorded species of the genus from Australia; 
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Castalia himacidata L. ~ Potyeesla mastersi Ma<J. I have little doubt as to 
the correetnOvSB of this synonymy which a comparison of Maeleay^s type with the 
figure of Linnaeuses species in Laporto and Gory^s Monograph, as also in 
Saunderses Revision (1868), substantiates. Macleay’s brief description of the 
elytra of PolyceHta nutsterH is misleading “Elytra coarsely striato-punctatc,^^ 
since the elytra have the alternate intervals carinate-costate, while the apices 
are multispinose. No reference is made to the lightly marked “maculae/’ seen 
in some of the specimens, though often evanescent in old examples. 

CASTAWA SOINTILiLANS, ll.Sp. (Text-fig. 1.) 

Elongate, oblong, dull metallic reddish-brown above and below, including 
legs and antennae. 

Head scarcely, or feebly convex^ eyes rather prominent; coarsely rugose 
punctate, ^^'ith elongate, raised, medial impression; antennae short, segments 5-11 
^ery slightly and (obtusely dentate. Prothorax convex, apex nearly straight 
(liglitly advanced at anterior angles), base bisinuate; sides rounded, bind angles 
subrectangular ; disc subeontluently alveolate-punctate, the edges of punctures 
raised, the base of each with a brilliant metallic spot; medial sulcus distinct, 
some reticulate rugosity at sides, extreme margins reflexed. Scuiellum small, 
rounded. Elytra of Bamc width as prothorax at base and more than thrice as 
long; subparallel, widening at shoulders, margins faintly crenulate behind, apices 
trispinose, the short teeth forming the terminals of the costae; alveolate-punctate, 
the punctures more or less seriate and with metallic scintillation as on pronotum*, 
the alternate intervals forming slightly crenulate costae, the 2nd and 4th more 
strongly raised than the rest; suture also raised; pro-, meso- and metasternum 
coarsely punctate, abdomen with irregular elongate punctate impressions with 
smooth interspaces, the flrst segment sulcate. IHmensiom: 14 x 6 mm. 

Hahitat,^ — Western Australia: Kellerberrin (W. Duboulay). 

Two example>s from the National Museum, Melbourne, though in outline and 
convexity like Microcastalia ylohithorao^ Thoms., cannot, I think, be generically 
separated from Castalia himaculata L., from which it differs as follows: — colour 
a lighter shade of bronze, withoxit any sign of the dark fasciae sometimes seen 
in himaculata; in fonii, narrower, more elongate and depressed, the punctures 
of pronotum much denser, the elytral costae wider and less clearly deflned, apices 
of elytra without the many sraall spines seen in himaculata, while the scin- 
tillating base of punctures is a noticeable character that extends to the femora. 

From MicroeaataUa ghhithorax Thoms. (= Buhastodea suleieoUis Blackb.) 
it differs in colour, in the much rougher sculpture, and the more pronounced 
elytral costae, inter alia. Type in the National,^ Museum, Melbourne. 

Two examples of Castalia himaculata L. are before me, a male from Blackall 
(Q.) measuring 16 x 6 mm. and a female from the National Museum, from 
Bockhampton, measuring 21 x mm. 

NiQOBtypRiisiris ALBdsPARSA, n.sp. (Text-flg. 2.) 

Elongate-oblong, moderately flat; bead and pronotum dull black with violet 
reflections, elytra dull blue-black, with a few small white pubescent spots arranged 
more or less in transverse lines, one on each interval near base, about 12 in a 
premedial line, about 8 in each of two equally^spaced postmedial lines and about 
8 close to apex, besides one or two of irr^lar position; underside glabrous, 
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brilliantly metallic, dark green or blue, with the apical segment and margins of 
other segments of abdomen violet; antennae, legs and tarsi blue* 

Ilmd ilat, rugose-punctate, with short sparse pubescence, feebly sulcate be- 
tween the eyes, with a smooth medial carina in front; eyes large and prominent 
Frothorax slightly narrower than head; apex and base subtruncate, sides very 
lightly arched and feebly converging to apex; deeply and widely sulcate in 
middle, anterior angles acute, posterior rectangular, disc rugose-punctate with 
some large irregular depressions. Scutellum small, circular, impressed in middle. 
Elytra much wider than prothorax and three and one-third times os long; each with 



1. Castalm scintillans, 2. Neohupretiiis ctlbosparsa, 

3. Notohuhastei eoatatus. 

six well-marked costae (including the raised suture and marginal borders), be- 
sides a short scutellary costa, the interspaces reticulate-punctate; the apices 
multi-spinose, the spines small. Sternal area with large round punctures, abdomen 
with longitudinal pear-shaped punctures, the first segment sulcate, the apical 
segment bispinose, a pubescent spot at side of each segment. Hind tarsi with 
basal joint as long as 2nd and 3rd combined. Dimensions t X3 x mm. 

Habitat. — Cairns, N, Queensland (Allen). 

A single male specimen in Mr. Lea’s collection is very like N, marmorata 
Blackburn (of which a female from Victoria is before me) in form, but differs 
markedly in (1) colour, the large yellow fasciate blotches of Blackburn’s speries 
being replaced by very small pubescent spots, (2) the intercostal spaces of 
elytra more coarsely punctate, (3) underside more brilliant. Type in CoU. Lea* 
There are also two examples in the Macleay Museum, one labelled Richmond 
(presumably Richmond IWver, N.S.W.), the other labelled Victoria, in which 
the pubescent spots are much abraded. 

N.B . — ^Probably N, marmorata Blkb. and N* olboapofsa should be genericaUy 
separated from N. ffeneM Blkb. and V. emtraUs Blkb., the less prominent eyes, 
the more sinuate apex of pronotum, the leas elongate elytra with non-spinose 
apices, the first abdominid segment not sulcate in the case of the two last sug- 
gesting differentiation, but with the scanty material avaiUible they may for the 
pf«»sent remain as in the ^^Genera Insectorum*^’ 

PsEimANinAiu Biocmoa, B.sp. 

Depressed, subparallel; head, antennae and prothorax indigo-blue, the last 
with front margina violet; elytra coppery-brown, subnitid, underside and legs 
violet* 
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Head deusely aud iuely punctate^ clotlied with long whitiBb hair; eycB large, 
prominent, converging behind; antennae with segment 1 as long ae 2-3 combined, 
3 longer than 2, subdentate; 4-11 triangular with short internal tooth. Prothorax 
convex and transverse, bisinuate at apex and base, the former lightly produced 
in middle and at angles, the latter widely lobate in middle and sub-falcate at 
posterior angles; sides well rounded, widest near base, considerably narrower at 
apex (here slightly narrower than head) than at base; all angles acute; disc 
densely and strongly punctured, setose at sides and apex, without foveae or 
medial line. 8cv/telium circular, moderately large. Elytra rather wider than 
prothorax at base, shoulders rounded; subparallel for the greater part, separately 
rounded at apex, apices not quite covering abdomen, leaving an exposed coarsely 
punctate pygidium; hind margins denticulate; disc densely and finely punctate 
with some feebly indicated longitudinal impressions; underside rather densely 
punctate with a short wliitc pubescence, Dimensions: 7 x 2.5 mm. 

ilabiiat.— Queensland, Bowen (A. Simson). 

A single specimen from the South Australian Museum is a puzzling species 
to classify. The wide head and strongly bisinuate base of pronotum give it a 
strong likeness to Mel<mophila cupripes Mad., but the first two abdominal seg- 
ments are soldered and the elytra do not quite cover the abdomen. P. roherti 
Th^ry has the abdomen completely covered by the elytra, but I am doing less 
violence to generic limits by placing it here than in Anilara, Melanophila or 
Neopuri^f the bisinuate, base of pronotum placing it outside the first and the 
soldered basal segments of abdomen outside the two latter. Type in S. Aus- 
tralian Museum. 

Peeudanilara roherti Th6ry. — I have determined 4 examples of this taken 
near Sydney (two by myself and two by Mr. Erasmus Wilson). The type was 
described from Victoria. A specimen in the Macleay Museum is labelled Port 
Denison, Q’land. (Since writing the above T have received the type, very 
courteously sent for examination by the author. This confirms my detennination. 
Further a comparison of this type with that of Anthaxia purpwreicolUs Mad. 
fails to show any specific distinction, while Anthaada rUgra Mad. differs only 
in its black surface and slightly smaller size. Thus PeeuAanilara {A^iEaoda) 
putpureicoVUs Mad. =s= P. roberti Thdry, var, m^ra Mad. 

PsBtrnANiLABA ooonDBNTAUs,^ n.sp. 

Oblong, abruptly attenuated behind; head and pronotum blue, suffused with 
purple, the latter colour especially at sides and base of prothorax; elytra bluish- 
green, legs and underside purple, abdomen here and there greenish. 

Mead wider than apex of prothorax, eyes subparalld, the inner margins 
slightly converging to the vertex, surface ppnetate and pubescent. Prothorax: 
apex feebly advanced in middle and at sides, base strongly bisinuate, sides 
obliquely divei^g from apex to near base, then abruptly and roundly narrowed, 
hind angles acute and subfakato; disc finely and densely alveolate-punctate, more 
strongly at sides and basel SmteUmh minute and circular. Elytra clearly 
narrower than base of prothorax, subparallel to near apex, apices separately 
rounded, margins finely serrate for the greater part; a wide ridge following the 
basal outline, accentuated by sulcate depression behind it, disc closely shagreened, 
the sculpture (under, a binoc^^ shown, to consist chiefly of fine trans- 
verse ridges. The suture between the 1st and 2nd abdominal segments almost 
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invisible; basal inargin of metastenium with four short spines, two on each side 
at the angles; prostemum with flue, dense punctures, abdomen subglabrous and 
nitid, with uneven shallow punctures. Dimensions*. 7x3 mm. 

Habitat, — Western Australia (South Australian Museum). 

A single example can be readily distinguished, apart from colour, by the 
subfalcate basal angles of the pronotum, the elytral basal ridge, and the spinose 
metasternum. Type in South Australian Museum. 

Neolorresita. — Tins genus has recently been published by Dr. Obenberger 
(Sbomik Ent. Mus. Prague, 1923, p. 19) for the reception of a species that is 
clearly identical with that much described species Mdanophila (Anthaocia) cupripes 
Mad, referred to by me (Knt. Soc. Lend., 1923, p. 104). Since then I have 
been able to study the ^alaearctic genus Melanaphila and am now aatiafled that 
the above species is a Psettdnnilara, Dr. Obenberger also gives six characters in 
which his genus differs from Melanophilct, The following synonymy thus shows 
an insect that has been referred to six different genera: Pseudanik^ra (Anthaxia) 
cupripes Macl. — Melanophila (MelohiMis) laticeps Kerr. = M, amtrailasiae 

Kerr. “ Neoctiris dilatieolUs Blkb. = Neotorresita aehardi Obenb. 

♦ 

NoiX)bubastks OOSTATU8; n.sp. (Text-flg. 3.) 

Elongate ovate, convex; dark violet-bronac, subnitid; head and underside 
with short xmbcscence. 

Head convex in front, a longitudinal carina between eyes, surface coarsely 
rugose- punc tale ; eyes prominent, making head slightly wider than base of pro- 
thorax, their inner margins not quite parallel. Prothoraa: convex, apex truncate, 
base Insinuate, anterior angles obtuse, sides evenly rounded, scarcely sinuate 
before the acute posterior angles, the lateral carina ill-doflned, not visible from 
above; medial sulcus deep, not quite reaching ajmx; surface coarsely and rather 
unevenly punctate, the lateral half coarsely rugose. Scutellum small, transversely 
oval, depressed in middle. Elytra wider than prothorax at base, shoulders 
widely rounded, sides attenuate from middle; apices dehiscent, each shortly but 
sharply trispinose, the sutural and subautural spines rather close, enclosing a 
lunate excision, the lateral spine separated from the second by a sinuate margin, 
margins entire, each elytron with four well-defined costae, these roundly convex; 
becoming narrowly carinate at apex; besides a short scutellary costa and the raised 
suture, the costae sparsely, the intervals strongly punctate; the punctures in the 
basal area forming erenulations on the sides of the widened costae. Sternal re- 
gions, especially the prosternum, densely rugose-punctate, abdomen coarse and 
(except the anal segment) sparsely punctate, the latter rather squarely rounded 
behind and densely punctate, Himemions : 12 x 4 mm. 

Hah I faf,™ Western Australia: Kookynie (French Coll, in National Musetmi, 
Melbourne) . 

A single female specimen is tiie only example 1 have seen of this distinot 
species. While generically inseparable from my other three species, it is clearly 
differentiated by outline and el:^ral sculpture. Type in Melbourne Museum. 

BubmUa. — Dr. Jan Obenberger has publish^ recently a Bevision of the 
genus (Ann. Soc. Ent. Fr., 1920, pp. B9-108) and has very courteously suppH^ 
me with a copy., Having lately examined a very large number of specimi^ 
from the chief museums of Australia with this 'Ttevision” before me, the re- 
sulting notes here recorded may interest students of Australian Bnprestidae* 

Obenberger proposes the name to include in a group the genera 

Buha^tea C. & Q., WuryapUm Lee., Neraldm Thfey, Th^iy and Ptom- 
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imm Maiu (the laat found iu Afiica and unknown to me). 1 cannot recognize 
Neraldfus m distinct from liuhastes. A cotype of N* boatrychoides Th6x’y, kindly 
sent me by the author, only differs from typical Btibaates in the less prominent 
eyes. Obenberger tabulates Neraldtm *'d^aprfes leur description” as follows: — 
^‘Yeux plus petits, non saillants, r^niformes, ^loignes du prothorax. La carfene 
lat^ralc du prothorax manque prosque complfetement. La marge anterieure du 
prothorax est 6chancr^e.” 

Of these four characters the first two are true only in degree. Other 
Bubaates, e.g., achardi Obenb, and cyUndrica MacL, approach it as to the small 
and less salient eyes. The character *‘61oign4s du prothorax” depends somewhat 
on the position of the head when set. As regards the lateral carina, my example 
has a defined carina for about halfway from the base, a character shared by 
B. glohicollis Thoms., while I cannot find a trace of the fourth character (pro- 
thorax echancr6). Moreover, 1 think Obenberger has redescribed N. boatrychoidea 
as Btihastes oUvinua, 

In his ('haraeterizaiion of the group BuboBtini there is one notable mistake, 
the lost sentence being **Ije sommet des 61ytres n^est jamais dente en scie lat^r- 
alemcnt.” As a matter ol’ fact, every Bubastes examined ha.s tbe hind margins 
serrated more or less finely. Eiiryspilus and Neufyhia have minute crenulations. 

On the same l>ago htt says “Lo genre Bubastes .... est jusqu’?i present 
assez mal rep resente dans les collections et sea espfeces semblont ctre relativemont 
rar<?s.” This is not the c^ise in Australian collections. In Western Australia 
some species are very common. 1 have before me now about 150 examples of the 
genus, including 36 latieolUs Blackb., 30 incomistana Thoms., 24 hostrychoid^s 
etc. 

Of the specific charucters used by Obenberger, 1 am unable to follow him 
in his division into two groups, the one distinguished by “le front bomb6,” the 
other by **le front creus^ au milieu par une large impression.” Belonging to 
the first group he statea that cylin^lrwa, oUvinus, inconaiatana and sphenoidefX 
**ont la tete homb^e, absolument sans impression marqu^..” I luive before me 
cylindrim (compared with type), ineomiatam Thoms. (= incofuttans' Blackb., 
compared with type), Mphenoidea, also the types of oeeukntalia and splendem of 
Blackburn, and cotypos of laticolpia. In m single case can the head be said to 
be “without an impression/' though it is often confined to a small sulcus at the 
base of the heed, and while some apeeies (e.g., hoatrychoid^ea and sphenoidea) 
have the front more clearly “bomb^e” than otliers, it is only a question of de- 
gree, and amongst a aeries of hoaitf/ehoides and inconsiatma I find examples in 
which the front might be termed “creus^,” the difference being in some cases 
sexual. Tbe genua is difficult to classify owing to the greet variability of the 
common species in size and colour* 

As to colour, see Blackburn’s description of B. ineonatam (later considered 
by him as a synonym of ineonmtana Thoms.). Blackburn omitted both dimen- 
sions and locality for inconatana and laticoUis, I have both species varying from 
11 X 3J mm. to 22 X 8 mm., the larger examples being female. The former I 
have from N.W. Victoria and South Australia, the latter from Kalgoorlie, Gerald- 
ton and other parts of Western Australia. Bubaatodea auldcoUis Blackb. and 
i7eobttb(sstee oureoeincta Blackb. should be clearly separated from Buhastea, the 
fohner being synonymous with MkrocaataUa ghhithorax Thoms., as suggested by 
Kerremana {Gen. Ins.), the latter being erroneously merged with Buhaatea by 
|[enteman8. 
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The following is my view of the described species of BuhasUi, with syiionymy 
and localities: — 

1. sphenoidea G* & Gl* Caniiamull% (jaeensland. 

2. inconsiaians Thoms. tncoMStatis Blackb. = f auBtrala&iae Obenb. N.W. 
Victoria and Quom, S.A. 

3. ^lobtcollts Thoms. f simlltma Obenb. Nyngan^ N.S.W., and Queensland, 

4. c^Undrica Mad. Qeraldton^ and King Sound, W.A. 

5. iaticolHa Blackb. Kalgoorlie, Geraldton, MuUewa, W.A. 

6. varans Blackb. N.W. Victoria and S.A. 

7. gplendens Bluckb. persplendens Obenb. Tennents^ Creek, Fitzroy River. 

8. accidentalis Blackb. Eucla, S.A. and W.A. 

9. suturalis Cart. — s<rondPi Obenb. Drysdalo River, and Cue, N.W.A. 

10. formosa Cart. Cue, W.A. 

11. hostrychvides (Neraldus) Th6ry = olivinus Obenb, Perth, Beverley, W.A. 

12. achardi Obenb. Cobar, N.S.W., Cooktown, Q’land. 

13. niveiventris Obenb. Cooktown, Rockhampton, Qland. 

14. obscura Obenb. Kuranda, Q'land. 

15. aenea Obenb, N. Qland. 

10. viridiouprca Obenb. N. Qland. 

17. leai^ n,sp. W.A. 

There is little doubt of the synonymy of aplendens and persplendens. There 
is some blunder in Blackburn’s dimensions, given as 7 x 2 lines. The type from 
the National Museum, befoixs me, measures 18J x 54 mm., which is almost exactly 
that of peraplend&ns from the same district, while Obenberger’s description of 
the latter accurately fits Blackburn’s type, except that the elytra are greenish- 
blue instead of emerald-green, as the head and pronotum. 

Since writing the above I have received a copy of Dr. Obenberger’s paper 
(Arch, fur Naturg., 1922, pp. 64-168) in which he deseribes six new species of 
Bubastes, besides a so-called siibspecies (which 1 take to be synonymous with 
variety). As elsewhere it seems that this author does not make sufficient allow- 
ance for variation. Thus B. sitniUima Obenb. does not, I think, warrant separa- 
tion from glohicollia Thoms., in which the eyes — ^according to 8 examples before 
me — are in no case so prominent laterally as in the outline iBgure given on p* 
106 of ObenbergePs Revision. Again B. auatralasiae Obenb. is only, I consider, 
a form of inconsis^ons Thoms. Of the remaining four I think I have identified 
P. niveiventrie in specimens in the Macleay Museum from Cooktown and Rook^ 
hampton, and P. ohaeura in an example from Kuranda sent by Monsieur Th<ry 
for determination. P. aenea and P. viridkuprea J eannot identify at present. 
Both must be rather close to occidentals Blackb. The evident synoi^any of B. 
Btrandi Obenb. with B. suturalis Cart, and of B. persplendena Obenb. with 
Bpkndens Blackb. is unnoticed. 

Botasom i*ai, map. 

Elongate, subcylindric, finely attenuate behind; head and pronotum green (in 
one example bluish-green), moderately nitid, elytra golden-green or coppery^ 
underside brilliantly coppery-green, apical segment violaceous; legs coppery, an^ 
tennae coppery at base, the rest obscure greeniudi. 

Bead (seen from above) convex in two examples, feddy eoneaye in a thirds 
clearly channelled near base of forehead, eyes not prominent {less so in ^ than 
in 2, their inner maa^i^ subparallel, interspace about the width of 
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diameter of one eye; densely covered with round deep punctures. Frothoraxi 
apex and base bisinuate, the former rather strongly produced in middle^ widest 
near front; sides gently widening from base to apical third, then rounded and 
narrowed to apex, posterior angles acute; punctures as on head, scarcely con- 
tiguous in middle, alveolate at sides. Scutelltm subcircular, laevigate. Elytra 
subconic, apices obliquely bispinoae; with densely crowded rows of punctures, the 
intervals nearly flat and themselves closely punctate except near base. Pro- 
stemum coarsely punctate, mesosternum transversely rugose, metastemum and 
abdomen closely and flriely punctate; underside without pubescence. Dimensions i 
13.545 X 4.3-4. 6 mm. 

Habitat — ^Western Australia (South Australian and Macleay Museums). 

Three examples examined differ s%htly in the colour of the upper surface. 
What I believe to be the male has the eyes leas prominent, the elytra! intervals 
feebly convex with the usual abdominal sexual character (the last segment shorter 
than elytra and truncate at apex). Only three described species have a bright 
metallic green or coppery xmderside, viz., splendens Blkb., occidentalis Blkb., and 
suturdlis Cart. S, leai is readily distinguished from these by the much more 
densely punctate head and pi'onotunv and its duller upper surface, lii its sur- 
face sculpture and general form it is nearest B. bostrychoides Tii6ry (= B. 
oUvinus Obenb.). It is not very near the other bicoloured species B. vagfons 
Blkb., which has its prouotum less densely punctate, the elytra purple and the 
Tindorside obscure green. Type in South Australian Museum. 

iV.B. — B. splendens Blkb. and B. oocidentalis Blkb. The types of these two 
species are before me. While closely allied 1 consider them distinct; the former 
differs not only in the colour of elytra (blue-green in splendens, goldcn-grecm 
in occiSenfalts) f but in their apical structure and especially in the punctures of 
the underside, which in splendens are unusually fine and sparse, in oeddentalis 
strong and dose. 


Eueyspilus vihidis, n.sp. 

Narrowly cylindrio; metallic green throughout 

Head: front depressed and flnely canaliculate between the eyes, these rather 
prominent; finely and densely punctate, antennal joints dentate from the 6th 
outwards. Prothorax cylindric, apex and base subtruncate, sides very slightly 
converging in a straight line from base to apex, disc finely punctate, showing a 
slight transverse striolation; medial impression clearly defined throughout except 
near apex, widened at base. So^dlelhm round, impressed at middle. Elytra of 
same width as prothorax at base, apices feebly bidentate; apical margins minutely 
serrate, each with the suture and four costae sharply raised, both costae and 
intervals finely punctate; underside coarsely punctate. BftmPnsmits: 9 x 2.2 mm* 

Habitat — ^Western Australia; Swan River. 

A single male example in the Macleay Museum closely resembles E. chad- 
codes C. & G. in form and sculpture. It may be distinguished, however, not 
only by colour, but by the finer sculpture of its upper surface and the less 
deeply incised dentation of the apices. The underside is, if anything, more 
coarsely punctate than in ahaleodee. Type in the Macleay Museum. 

ottatfdlis Bla<&b. — have, 1 think, identified this in several col- 
lections (including my own). If this determination is correct Blackburn was 
mistaken in stating the antennae to be dentate from the 6th joint. A specimen 
now before me from King George*s Sound is clearly dentate only from the 6th 
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joint as in E, chalcodes and E, viridis, E. australis Blkb. ia quite distinot from 
E. chalcodiH, of whi<ih I expressed a doubt in a former paper (These Proo., 1924, 
p. 23). 

Cunis OBSCURA, n.sp. 

Elongate, sharply attenuated behind; upper surface, abtlomen and antennae 
obscure paridish-brou'ii, sterna and undersides of femora dark metallic green. 

Head deeply iinpreSHed, finely and closely punctate. Protkoraxi apex and 
base bisiriuate. the fomer rather strongly produced at middle, anterior angles 
acute, postei'inr rectangular, sides moderately rounded at middle, disc with wide 
oval depression at middle near base and another near each side, a feeble medifU 
Carina throughout, surface very finely punctate, except at sides and medial de- 
pression, where punctures mure obvious. Scutellum subcircular, impunctate. 
Elytra lightly enlarged at shoulders, subparallel to beyond half-way, thence taper- 
ing to apc.v, apices rather sharply and separately rounded, not quite covering 
abdomen, hind margins finely serrated; disc finely seriate-punctate, each with 
three feeble costae, the first (nearest suture) most obvious; underside closely and 
finely punctate, abdomen rather thickly clad — especially at sides — ^with long re- 
cumbent hair, the first segment showing greenish metallic gleams, apical segment 
witli two luitereJes rather than spines at extremity. Dimensions: 10 x 3 ( + ) 
mm. 

Habitat , — South Australia (“?); Monarto (?) (Tepper). 

A single male specimen with an indistinct locality label is in the South 
Australian Museum, It is clearly distinct from other described species, not 
only by its absence of metallic Iwstre on the upper surface, but also by its 
combination of finely punctured surface with sharply attenuated apex, and 
scarcely spinose abdomen. Type in South Australian Museum. 

Guam YAUK>ENSis, n.»p. 

Elongate, oblong; head and pronotum olive-green or bluish, the latter with 
some golden gleams here and there, elytra dark blue, the base, suture and shortly 
at sides golden-gieen — becoming coppery at its junction with the darker ground- 
colour — the metallic colour on suture widening behind middle and terminating 
before the apex; the exposed pygidium, underside, logs and antennae blue, the 
underside brilliantly nitid. 

Head widely and deeply excavated. Prothorax: apex nearly straight ia 
middle, acutely produced at angles, base rather strongly bisinnate, posterior 
angles also acute and produced, sides well rounded, greatest width rather behind 
middle, rather suddenly sinuate near posterior angles; disc subalveolate-punctate, 
the punctures smaller and shallower near middle, larger, deeper and denser 
towards sides, a smooth medial line faintly indicated, a feeble shallow depression 
at middle near base. Scutellufn green, circular, depressed in middle. Elytra 
ratlier strongly widened at shoulders, a little compressed at middle, again widen- 
ing before tlie apical convejgence, each apex separately and widely rounded (sub- 
truncate). the margins of apical third strongly serrated, a considerable area of 
pygidium exposed, this strongly punctate, each elytron with three distinot costae, 
outlined by rows of rather small, round punctures, the intervals between these 
rows irregularly punctate, the punctures on metallic sutural area smalt, those 
near sidcB coarse, with rugose margins. Sternal area closely and strongly, 
abdomen very finely, punctate, margins of segmcnfsHHe^ecially near sides^witb 
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pule, recumbent iiair; apical segment bispinose at extremity; posterior tibiae 
widely expanded and flattened. Dimensions: 16-15 x 5-5i nun. 

Western Australia: Yalgoo (H. W, Brown). 

A fine species, the elytra superficially resembling those of the eastern speciw 
C. aurifera C. & Gl. in colour and somewhat in sculpture, the punctures being n 
little finer and the a)nces less pointed, while in aurifera the golden suture is of 
uniform width and extended to apex. The pronotura is, however, very different 
in its absence of coloured vittae, bright margins and lateral foveac, with closer 
and strtJtiger punctures. The prostemum is less closely punctate than in 

aurifera and the expanded hind tibiae are unlike those of any other specie^ 
known t(j me. Type in Coll, Carter. 

Curis splendem Macl.—ln bis ‘‘Synopsis” (1877) Fairmaire described an- 
other species under tlie above name that is readily recognizable and distinct from 
Motleoy’s species. Dr. Obenberger has recently published (Sbornik EutouLt 
1923, 22) a special genus Neocuropsis for the reception of what he supposed 

to be C. splendem Mach, but his description and tabulation clearly indicate a 
reference to €, splendens Fainn. (nec Mad.). I propose the name fairmairgi 
for FairmaireV species. ^ 

Of the special characters by which Obenberger distinguishes Neocuropsvs 
from Curis, the non-serrate hind margins of elytra seem the most irnportantt 
though of doubtful generic value. (Both entire and serrate margins occur in 
the neighbouring genus CostHmna). The elytra shorter than the abdomen i» 
more or less tnie of the females of all the species, while the longer first joint 
of the post tarsi is of specific force only. I think, therefore, that the gemm 
Neocuropsis is superfluous. Both of the above species have short elytra with 
their apices obliquely truncate; both have a fairly wude distribution in Queens- 
land, The following comparison will help the student to distinguish them* 
Both are represented in the Mocleay Museum and were known to the late Mn 
G. Masters, 


Curts fairmairei (nov, nom.) 
splendens Fairm, (nec Mad.) 

Hind margins elytra, non-serrate. 

Pronotmn^ medial impression deep, 
sides concoiorous with disc or green- 
ish, punctures strongly defined. 

Elytra, sides concoiorous with disc 
(rarely with apical margin metallic), 
punctures very coarse, costae well 
raised. 

Underside, ‘‘violaoeo-cyaneo,” 


C, splendens Mad. 

serrate. 

medial impression moderate, sides 
widely coppery, punctures fine. 

sides coppery or golden green. 

punctures fine, costae moderately 
raised. 

''golden green.” 


NuDonaxfi Axneo-xsamxssA, nsp. 

Above peacock-blue, the sides of pronotum green, the elytra with im- 
preesions containing golden flocculoncc, underside nitid greenish-blue. 

Head strongly, not densely punctate. Prothorax: apex and base bisinuate, 
the latter more strongly than the former, anterior angles well produced forward 
and acute; sides widely rounded, widest behind middle thence converging each 
way, posterior angles obtuse; disc finely punctate with large modio-basaJ fovea. 
Seutellum small, transverse. Elytra wider than prothorax at base, separately 
rounded at apex and shorter than abdomen, a considerable area of each occupied 
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by four gilded impressions^ the first triangular at base, between. tlie iiomeral 
.swelling and the scutelium, the second round, preznedial, near suture, the third 
elongate ovate, postmedial, also near suture, the fourth elongate near sides, ex- 
terior to the thi^, the surface minutely punctate, the punctures becoming coarser 
ut sides ; underside strongly punctate. Pmenstofia : 5 x 2 mm. 

ITabitaL — Queensland, Wide Bay. 

A unique example in the Australian Museum, Sydney, bears a locality label 
in the handwriting of the late G. Masters. The apex of one elytron is mutilated 
through bad pinning. A species of unusual distinctness. Type, K 32268 in the 
Australian Museum. 

Nkoouris LiviDA, n.sp. 

Widely oblong, oval; above subnitid blue-black, mouth blue; beueath brilliant 
peacock blue-green, appendages blue. 

Head with a feeble frontal impression and a short sulcus on vertex; evenly, 
closely and finely punctate, eyes widely separated and parallel as to their inner 
margins. Prothorax rather convex, apex lightly arcuate, base biainuate, widest 
at base, thence arcuately converging to apex, anterior angles obtuse, posterior 
subrectangular (about 80®); rather unevenly and distinctly punctate, the punc- 
tures larger and more distant near middle and base, elsewhere smaller and closer; 
without medial line or foveae. Scutellum circular, depressed in middle. Elytra 
oblong-oval, scarcely compressed at middle, apices separately rounded, leaving a 
considerable portion of the dorsal body exposed ; closely scaloae-ponotate, 
wrinkled near middle and sides, a foveate depression near shoulders. Underside 
mirror-like, very finely punctnto and entirely glabrous. Dimensions: 7.6 x 4 
mm. 

Ilahitat — Western Australia: Perth (Mr. Buboulay), in Melbourne Museum. 

A single female example is nearest N. monochroma Pairm., which, however, 
is more brightly coloured and has the elytra '^obsoletissime eostulatis” and the 
sidea of prothorax ^*postico Icviter sinuato/’ Type in the National Museum, 
Melbourne. 

NBOouma sapphira, n.8p. 

Shortly ovate; the whole surface a conoolorous rich blue (in certain 
with a violet gleam), legs violaceous. 

Head rather strongly concave, deeply and closely punctate, eyes with interior 
margins parallel, slightly more prominent in the d* then in the $. Prothoraso 
very transverse, apex nearly straight, base biainuate, sides evenly, arcuately 
narrowed from base to apex, all angles a little produced and acute; disc without 
medial line or foveae, rather evenly covered with moderately large and shallow 
punctures. SeuteUum very small. Dlytro of same width as prothorax at base, 
scarcely compressed at middle, apices separately rounded, nearly covering 
abdomen; pro- and meiastemum strongly and densely, abdomen finely punctate 
and glabrous. DinmmonB : 4)-6} x 2-2| mm. 

Hahitof.— Western Australia: Qeraldton (A. hL X<ea), in Melbourne Museum. 

Two examples are, I consider, sexes of the same species, ihe mde being the 
smaller, with Mr. Lea’s label, the other example is merely labellad W.A. The 
nearest described species is viridi-micam Fairm., which, besides colour differ- 
ence, is a more elongate species, the head and protEorax narrower. Type in 
National Museum, Melbourne* 
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Notes on Stigmodera described by Dr, Obenberger, 

In Aichiv. f* Naturg., 1922, p. 111-123, Dr. Obenberger has described 
twenty-one new species of Stigmodera, together with twelve named varieties or 
subspecies. As with Bubastea the author presumably distinguishes between “sub- 
species'^ and “variety,^’ a distinction as difficult to maintain as it is undesirable 
in this connection. In so protean a genus as Stigmodera the naming of varieties 
oould be carried out ad nauseam, but should only be done in those rare cases 
where there is a possibility of specific distinction or a clear local race is Indicated. 

Of his varieties 1 note the following: — 

8, (Themognatha) auturdlis var. tinctieoUk Obenb. rz=: ^ S. lessoni C. & G. 

S, ICastiarina) leai var. fasciosa Obenb. — S, dimidiata Cart, (vide These Proc., 
1919, pp. 138, 139). 

S, sexguttata var. humeriguttata Obenb. = S, puella Saund. 

S, wihoni subsp. septentrionis Obenb. = ? iS'. flavojyurpurea Cart. 

8, hrutella subsp. victrix Obenb. ^ ^ S, uniformis Kerr. 

Most of the other varieties are well known pattern divergences from the 
normal — e.g. The wide variations of 8. caroli Blkb. (= capucina Blkb.) were 
recorded in the original description. Of the 21 new species I regard ten aa 
certain and five others as probable synonyms as follows: — 

1. 8, (Themognatha) queenslandica Obenb. = 8 , parryi Hope. 

2. 8 , (Themognatha) deaperata Obenb. = 8 , excisicollis Mad. 

3. 8, (Themognatha) nickerli Obenb. 8. (Castiarina) mactdiveniria Mad. 

4. 8, (Themognatha) strandi Obenb. — 8^ (Castiarina) macuUventria Mad. 

5. 8, (Castiarina) hiaonata Obenb. = 8, (Castiarina) secularia Thoms. 

6. 8, (Castiarina) aaundersiana Obenb. 8. (Castiarina) eampestris Blkb, 

7. 8, (Castiarina) drcumflexa Obenb. — 8. (Castiarina) flavosignata Mad. 

8. 8, (Castiarina) opacula Obenb. = 8, (Castiarina) earinata Mad. 

9. 8, (Castiarina) modesta Obenb. = 8 . (Castiarina) venusta Cart. 

10. 8, (Castiarina) carteri Obenb, == 8, (Castiarina) sexguttata Mad. var. 

11. 8'. (Castiarina) hifftsdatella Obenb. t (Castiarina) marginicollis Saund. 

12. 8, (Castiarina) obliquefasdaia Obenb. ^ ^ 8, (Castiarina) cuprea^flava 
Saund. 

13. i^. (Castiarina) crudoides Obenb. =^18, (Castiarina) cyanicollis Boisd. 

14^ 8, (Castiarina) dicax Obenb. ^ ^ 8, (Castiarina) maatersi Mad. 

15. 8, (Casiiarim) guttifera Obenb. = f 5. (Castiarina) delicattda Kerr. var. or 
tropica Cart. 

Ee (1) my note (p. 88 of my Revision) states my reason for considering 
parvieollis Saund. as a synonym of parryi Hope, so that the author’s words “in 
der mitte swlschen parvicolUs und parryi^^ explains the above. (2). Nothing in 
the description ahows distinction from Madeky’s species. (3) and (4). Both 
named amiata by Eerremans (in litt.). In my Revision (p. 81) T stated that 
the very variably patterned macuUventris Mad. — the largest of the Castiarina 
subgenns— had been wrongly placed under Themognatha by Kerremans, a mis- 
take apparently repeated here. (5-10). I have little doubt of these cases. (5). 
The habitat given is NordamtfdUen (sic) Perth, 

There is a spocimen of 8, earinata Mad. in my collection, labelled opacula 
Kerr., purchased with others in 1912 from a German dealer. Dr. Obenberger 
appears to have accepted a number of Kerremans’ manuscript names without 
due invatigation. No ^res are supplied, and in twelve cases no comparison is 
made beiw^ the described species and any of its allies, while important oharac- 
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lers like tbe presence or absence of serrated hind margins to the elytra are 
omitted. 

By \^’ay of “amende honorable^^ I must confess that the two species of Briseis 
described (Ent. 8oe. Lond., 1923, pp. 101-102) by me are probably synonyms as 
follows 

Briseis smaragdif roy^s Obenb. =i= 1 B. cuprca Cart. 

B, prolongata Obenb. — ? B. elongata Cart. 

The German publication, Archiv. fur. Naturgcschicbte, w^as published in De- 
cember^ 1922. My paper, “Melobasis with Notes on Allied Genera,” was read 
35th November, 1922, but not published till August, 1923. 

Stiomodeka (Castiarina) thkryi, u.sp. (Text-fig. 4.) 

Oblong-ovate, attenuated behind; the greater pail of surface above and be- 
low red ; head, scutellum, medial area of pronotum, a narrow basal band and apex 
of elytra, and (sometimes) middle of prosternum black; antennae and tibiae 
greenish, femora blue-black. 

Head excavate and channelled between tbe eyes. Pro thorax: 
apex and base bisinuate, the former rather prominently advanced 
in the middle and at tbe acute anterior angles, the latter with a 
wide medial lobe; sides w^ell rounded, widest at middle, thence 
strongly converging to the front, with a feeble anterior sinuation, 
arcuatoly converging behind, the posterior angles also produced and 
acute, closely adapted to the elytra; disc rather coarsely punctate, 
the punctures more sparse at middle, dense towards sides, a smooth 
medial line on basal half terminated in a rather undefined fovea; 
the medial black area vaguely merging into the wider red parts* 
Scutelltm prominent, semieircular, depressed in middle. Elytra 
lightly widened at shoulders, feebly compressed at middle, margins 
entire throughout, apices with a wide oval lunation between two 
robust exterior teeth, the apical black area small and indefinitely 
^ merging into the red; striate-punctate, the seriate punctures only 

Text-ng. 4. ^ orenulations on the sides of the intervals, these everywhere 

convex and punctate, in parts transversely wrinkled. Underside finely and 
closely punctate and glabrous. Dimensions: cT 16 x 6 mm. $ 17-20 x 6.5-8 mm* 

Habitat. — New South Wales: Enfield (Ramsay), Ropes Creek and Clarence 
River (Masters), Blue Mts. (Melbourne Museum). 

Its nearest ally, *9. analis Saund., is clearly separated by the following 
characters; — (1) more oblong, less attenuate, form, (2) elytral apices rounded, 
apical margins serrated, (3) prothorax more laterally widened, (4) all dark 
areas metallic, underside (except 3 apical segments partly red) brilliant dark 
blue. 

In S, thiryi the medial parts of tbe stemnm are sometimes black, while the 
dark area of pronotum is vaguely defined, red gleams showing on the dark area. 
I find the speciis erroneously labelled andUs Saund., in the Madeay Museum, and 
jucunda Saund., in the Australian Museum. Eight examples are before me. Wy 
example of 8. analis Saund. is from N. Queemdand, taken by Mr. Hacker. Tjrpes 
in Australian Museum. 

* — .1. ... ..B ^ ^ — ......... .PH. ,, l n iw«*f 
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PAlUCiinULA VirriCifiBlS, u.sp» 

WideJy subcylindric, attenuated in fnnit; coppery bronze, uruiersiiie and 
lateral depressions on head and prunoium thickly silvery pubescent, elsewhere 
sparsely so, 

liaad as wide at eyes as apex ul: prothorax; finely punctate, medial channel 
deeply impressed, a wide lateral inipreesion extending from interior of eye to 
the base of head, tilied with pubescence. Prothorax: apex nearly straight (slightly 
produced at angles), base strongly bisiuuate, posterior angles subrect angular, 
sides lightly rounded, widest behind middle, disc minutely shagreeued (linely 
pustulose as seen under strong lens) with wide and irregular medial sulcus (a 
narrower sulcus on apical half received into a wider sulcus beiund), slightly 
depressed and pubescent at sides. Scutellum triangulai\ Elytra minutely pua- 
tulose or shagreened, a feeble costa on each, extending from humeral callus to 
apex; underside more brightly coppery than above, densely punctate and ilocculeut 
pubescent. Dimemions: c?, 8 x 3 (vix) mm. ?. 10 x 3.6 ram. 

J/ab i f a Western Australia: Perth (H. M, Giles). 

A pair sent me long ago by Mr. Hoary Giles, may be n?adily distinguished 
from the other large species P. thoradca (Kerr.) by the pubescent vittatc de- 
pressions on the head and differently shaped prothorax, Kerrenians’s species 
being widest near apex with an embossed (“bossuA"’) surface. Type in Coll. 
Carter. 

(In the <f the apical segment of abdomen is shortly rounded, in the 9 that 
segment is more extended with a sinuate outline). 

AgrUiUS MAonRAvx, n.sp. 

Head and legs green, pronotum coppery purple, elytra violaceous, underside 
golden, antennae blue; sub-glabrous and nitid. 

Head impressed between eye^, punctate, with longitudinal strioles on vertex. 
Prothorax widest in front, tbenee converging and nearly straight to base, the 
anterior angles lightly, the posterior strongly produced and acute; base strongly 
sinuate, the medial lobe subtnmeate ; lateral carinae widely divergent behind, the 
inferior carina nearly straight; disc strongly transversely striolate. Scutellum 
triangular, its base very transverse. Elytra deeply impressed at basal lobes, 
apices separately rounded and sharply serrated; surface shagreened, at the base 
and sides transversely strigose, apical half with short sparse light-coloured hairs. 
Underside finely punctate and glabrous. Dimensione: 4x1 mm. 

Habitat. — Queensland : Cairns. 

A minute species not very near any described species — ^tmirpie in the Macleay 
Museum. 

Agrilus. — Dr. Obenberger lias lately dosaribed seven species and two sub- 
species of Australian Agrili (Sbornik Entoni. Nat. Mus. Prague, 1923). Of 
these I cannot but consider four {rapkeliai, van iliemew, domim and daneei) os 
well as the so-called subspecies (oooki and tasmanicuB) as merely variations of 
the common and widely distributed A, auetralaaiae C. & O., the complicated 
synonymy of which I recorded recently. The presence or absence (partial or 
entire through abrasion) of the suturd and lateral pubeseence, together with 
other colour differences noted by Obenberger are nol^ I consider, specific dis- 
rinetions, while the variatiotiB in the thoracic carinae and gnlar tooth are of 
dpnbtful value. This doubt as to the validity of the distinotions noted in hia 
tabulation is intensified by the inclusion therein of A. hypoleuem Sd. (t), A. 
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australmae C. &> G. and A, flavo-taeniatus ThoniB., aa distinet species, vith die- 
tinguishing characters not to be found in the origmal descriptions of these 
species. If Dr. Obonberger has examined the types of these species his informa- 
tion would be valued, otherwise^ his determinations are open to question. Of the 
remaining three species described, A. kwramdae must be very near A. nitidus 
Kerr.; though no comparison is mentioned, A, korenshyi may be the species I 
described as semiviridk, but the description of korenshyi is lacking in many 
details. A, acolesictts is probably the species I mentioned as being near A, 
nigriius Kerr, from Banguey. 

AP^KISUCUS BLAOKBITBKI, tt.sp. 

Wholly black, elongate, subcyiindric. 

Head deeply cleft and bilobed, with a double system of punctures, the larger 
round and sparse, the whole surface sbagreenate-punctate. Antennae sub- 
clavatc, tlie last 4 segments dentate. Protkoraur: apex slightly produced in middle, 
more so at the sharply acute angles, base strongly bisinuate, posterior angles 
rectangular, sides nearly straight (feebly widened on front half), with rather 
widely horizontal foliate margins, widened at base to meet the flattened basal 
sides of disc; surface of disc uneven, a wide medial transverse ridge separating 
a wide apical and a narrower prebasal depression, the whole surface (as on 
head) with a dense minute system of punctures overlaid with large shallow 
ocellate punctures sparsely and unevenly placed. ScuteUum large, triangular, 
depressed. Elytra of same width as prothorox at base, parallel on basal half, 
thence rather strongly widened before the apex, the latter rather widely and 
separately rounded, posterior sides entire; seriate-punctate, the seriate punctures 
coarse and round, the intervals covered with minute punctures as on head and 
pronotum. Underside minutely punctate, the femora — especially the front— 
widely laminate. Dimensions: 3x1 (vix) mm. 

Habitat, — Australia (Blackburn Coll, in South Australian Museum). 

A single specimen, sent with other Buprestidae for determination, clearly 
differs from A, hrowni Cart, and A, endeloides Cart. — ^the only other Australian 
species with bilobed head. Both of these have the prothorax much more widely 
rounded, with very differently sculptured elytra. Type in South Australian 
Maseum. 


TENEBRIONIDAB. 

Ekdothina, n. gen. Opatrinofum. 

Body oval, convex, thickly clothed with acales (as in Vlodes verrueosus 
Erich,). 

Head trapoaiform, short and wide, widest at eyes, deeply sunk in prothorox^ 
eyes large, transverse, prominent, coarsely faceted, antmmal orbits not pro- 
minent, antennae little longer than head, 1st Joint stout, cylindrie, longer than 
succeeding, 2nd eup-shaped, 3rd longer than 4th, 3rd-7th closely adjusted, wider 
than long, 8th-10th strongly transverse forming a distinct club, 11th much 
smaller than 10th and partly received within it; palpi with apical joints subu- 
late, mentum transverse, obscured by scales, eplstoma narrow, sub-truncate with- 
out visible suture; anterior coxae globose, rather widely separated. Proihorm 
strongly transverse, widely emarginate at the anterior angles, sides and base 
fringed with, stout whitish cilia, disc irregular; sides slightly depressed, sub- 
foiiaie. Scutelhm transverwly oval. Elytra closely adjusted to prothorax and 
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of same width at base, moderately convex; seriate punctate. Legs shortisb, pro- 
tibiae stout, much enlarged at apex, outer edge undulately subdentate, inner 
margin with a few spines; mid and hind tibiae serrated on outside edge, tarsi 
(especially claws) short. FroBiermm rather flat, scarcely produced behind 
coxae, post-intercoxal process semicircular. 

A very distinct genus, suggestive of G^mcephalum in general structure, of 
Ulodes verrucosus Er. in the scaly clothing, and of Phaennie faseicUflata in ita 
mottled coloration. 


ENDO'miNA SQUAMOSA, n.Sp. 

Oblong ovate; above tawny* brown variegated with white, beneath and on 
legs the white scales predominating; antennae also clothed with small white 
scales. 

Head rather Hat, surface uneven and coarsely squamose, a thin, shining, 
interrupted carina at middle, a deep foveate depression on each side of this be- 
tween the eyes, some longer scaly cilia on vertex. ProtJiorax: apex slightly 
produced in middle, strongly so at the widely rounded angles; widest in front 
of middle, wider at base titan at apex, sides well rounded, slightly sinuate 
before the acute posterior angles, the slight dentation accentuated by a cluster 
of spiny cilia protruding therefrom; base strongly bisinuate, lateral flanges 
subfoliate, a separating depression strongly marked at base, more feebly in 
front; disc uneven, with four depressions, the largest triangular, extending from 
near middle to apex, the second, also medial, near base, and two discal, one on 
each side, rather behind middle; the white scales forming a rough cross on disc, 
besides largely shown on lateral flanges. Scuielltm dark brown, squamose. 
Elytra: shoulders rounded, sides subparaUel, apex rather bluntly rounded, the 
white scales generally in clusters, the more regular forming two lines of clusters, 
one line on each side of suture; and subfasciate clusters on apical third; thd 
general tawny colour also relieved by some irregular, scattered daric ciliate 
scales, with rows of circular punctures, like sunken studs in the scaly clothing, 
between rows of cilia. Legs and tarsi thickly clothed with white cilia, pimeth 
eions: 5-5.5 x 3 mm. 

Hahfto#.— ^New South Wales: Sydney (Ocean Beach at Collaroy; Dr. E. W. 
Ferguson) . 

Two examples taken by Dr. Ferguson in February of the present year 
(1924) form another of our nnmeifons beach-haunting Tenebrionidae, that has 
escaped notice till now. The rough, scaly clothing is unlike anything in thd 
group to which it appears to belong; but the short, clavate antennae, the struc- 
ture of head and prothorax, the wide, subdentate protibiae, the ciliate tarsi, 
widely separate it from Uhdee verrueoaue^. The apical segment of antennad 
smaller than the precedmg is a notable oharooter, Type in Coll. Carter. 

DITSAUOHUS XBBBGtTLAKXS, n.sp. (Tcxt-flg. 5.) 

Oval, convex; black, opaque, antennae and tarsi reddish. 

Head densdy pustdose-punctaie, upper surface of eyes small and round, 
rather deeply sunk; antennal orbits rounded; epistoma triangularly excised in 
middle, rounded at sides, angulate at junetion with antennal orbit; antennae 
robust, extending to midffle of prothorax, 3rd joint equal to 4th and 6th com- 
bined, 8th-10th widely transverse, lltb small. Prothorax very convex, twice as 
wide as long, apex and base neaily straight exeept for the produced angles, the 
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anterior subac*ute, directed forwards, sides strongly widened and rounded at 
middle, converging and sinuate before the rectangular hind angles; foliate mar- 
gins wide and lightly redcxed, their surface rugose-pustulose, giving a slightly 
orenulate appearance to the oxtrenie border, surface of disc unevenly and closely 
rugose-punctate. Seutellujti^ very* small and deeply sunk. Elytra oval, convex, 
at shoulders rounded and wider than prothorax at its widest; margins strongly 
crenulate, the disc irregularly sculptured; the more obvious features on each 
elytron consisting of a few (two to four) short, shining undulate cariimo near 
base; some sparse, irregularly placed pustules (like fragments of the former) 
on apical half; coarse transverse, puatulose ridges near the sides; the secondary 
or ground sculpture consisting throughout of dense punctures. Prostemum, 
parapleurae, epipleurae an<l abdomen, evenly and distinctly, not closely, punctate 
“ the punctures of abdomen smaller than elsewhere. Legs finely pustulose, 
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same. 7. Cardiothora^ noButtta, 

front tibiae with two wide teeth at apex; hind tarsi with basal joint nearly as 
long as the rest combined; a thin coating of red hairs beneath. Dimeneiom: 
11 X 6 mm. 

Hahit 0 t, — Queensland; Stanthorpe (H. Jarvis). 

A single specimen, sent by Mr. R. Dlidge, is easily distinguished from 
D. batesi Ha^. — the only other Eastern Anstrdian species recorded— by the 
smaller sixe, irregular setUptore and distinctly punctate surface. If is eq^ually 
differentiated from the Western species by th^ absence of the definite lines of 
pustules on the elytra, amongst other things. 

CARDKrrHOHAx EOVKXTUs, n.Bp. (Text-flgs, 6, 6a.) 

Oblong^^ovate, black; head and prothorax (above and below) opaque/ elytra 
and abdomen rather nitid. 
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Head: ypistoma truncate in front, antennary orbits widely rounded, bead 
widest in front of eyes, frontal impression deep, concave within (concavity 
formed by two large fovoae), antennae stout, opaque black. FroUiorax widest 
in front of middle, apex arcuate, front angles advanced and bluntly rounded, 
sides well rounded anteriorly, a little sinuate behind middle, thence rather 
abruptly and arcuately narrowed to hind angles — these bluntly dentate, and 
twisted outwards and downwards; base widely angulate in middle, extreme 
border narrowly raised throughout; foliate margins wide, subhorizontol, separated 
from disc by subrus; disc wdth two deep foveae nt middle of each lobe, a clearly 
impressed medial sulcus, triangularly widened behind to join a rather wide, 
basal, transverse depression. Scutellum arcuate-triangular, convex. Elytra 
slightly wider than and two and a half times as long as the prothorax, slioiilders 
widely rounded; the sculpture very irregular; chiefly consisting of lines of 
foveae formed by strongly undulate costae, the four alternate costae (1, 3, 5, 7) 
more strcmgly raised and less undulate than the rest. Underside smooth, in 
the male all femora more or less armed, the hind with a large conical tooth 
near apex, intermediate femora with a longer, carinate tooth, tlie front femoral 
tooth just traceable, all tibiae curved and widened, tbe hind tibiae strongly so; 
their apices strongly spined. Tn the female all femora unarmed, tibiae straight 
and normally wide. Dimensions: 21*23 x 7i-8i mm. 

Habitat, — S. Queensland: Stanthorpe (F. A. Perkins). 

Six males and eight females sent by Mr. Perkins, of the Queensland De- 
partment of Agriculture, of this very distinct species, one of the finest of the 
genus. The elytra! sculpture is unique in the genus, and very irregular, no 
two examples being quite alike. It is a member of the first group in my table 
(Trans. Roy. Roc. S. Aust., 1914, p. 396) “Femora armed in but is very 

dissimilar from its nearest allies (armipes Bates and opoGicolUs Macl.) in sculp- 
ture. Types sent to the Queensland Museum. 

Oaudiothohax nasutus, n.sp. (Text-fig. 7.) 

Oblong-ovate; nitid black, antennae and tarsi brown. 

Head with epistoma bluntly dentate and reilexed in middle, the stirrup- 
tihaped frontal impression having a few ponetures on it; antennae stout, 3rd 
joint little longer than 4th, 8th40th widely ovate, 11th pyriform. Frothorax: 
apex areuate-emarginate, base sub-tnmeate, the lobal margins straight, but not 
quite coliinear, anterior angles rather widely rounded, sides widest in front of 
middle^ subsinuate near the widely obtuse, non-dentate hind angles, the medial 
part nearly straight; extreme border thick, foliate margins separated from disc 
by a wide shallow sulcus; each with three setae, at wide intervals; disc with 
medial sulcus throughout, two small punctui*ee near middle of each lobe and a 
deep basal impression like on inverted T (tbe transverse bar at base). Elytra 
suleate, each with seven convex intervals and two sub-obsolete convexities at 
aides, the 3rd and 5tb clearly wider than tbe 2nd and 4th. Underside and epi- 
pleurae impunctate. Middle and post-tibiae widely dilated, the latter arcuate 
on the superior edge; post-tarsi strongly fringed with pads of hairs forming a 
lateral extension on inside. Dimensions: 22 x 7 mm. 

Habitait, — ^New South Wales: Port Macquarie. 

The unique male example known to me has been generously given me by 
ray friend, Mr. R. lUidge. It is one of the largest species belonging to the 
acutanffulm''ea8tetnaudi group in which the males have widely expanded tibiae 
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and raay be distinguished by the combination of large size, nitid black tolowt, 
non-dentate hind angles of prothorax and unequal elytral intervab. The re- 
flected clypeal tooth and post-tarsal pads are characteristic, C. poKHoollia Bates 
containing some approach to the former and C, latieolUa Cart, to the latter of 
these characters. Type in Australian Museum. ? latet. 

Licinoma nxiDQKi^ n.sp. (Text-flg. 8.) 

Elongate oblong, blackish bronze, glabrous; antennae, palpi and tarsi 
reddish-brown. 

Head sparsely, minutely punctate with deep arcuate suture, and two large 
punctures, close together in a depression near base of forehead; antennae with 
3rd segment one and a half times longer than 4th, 4th-llth increasing in size, 
subtriangulor, 11th ovate, Frothorax: apex subtruncate, the narrowly rounded 
anterior angles feebly advanced, base truncate, sides evenly moderately arcuate, 
extreme border narrow, disc iiupunctate, medial sulcus lightly impressed, two 
foveao on each side of this (very faintly visible in one example), hind angles 
obtuse. Seutellum small, triangular. Elytra considerably wider than prothorax, 
humeri wide; sulcate; intervals convex and impunctate, the 3rd, 5th and 7th 
clearly wider than the rest; one or two setae on the 3rd interval near apex. 
Underside almost impunctate, the epipleurae with small, sparse punctures; hind 
tarsi with basal segment longer than claw segment. Dimensiomi 12 x 4.. 5 mm. 

Rahitak — Queensland National Park (E. lllidge). 

Two specimens sent by the captor, to whom it is dedicated, show a large 
species readily distinguished from all described species except a/ngusHcoUvs Cart, 
by its impunctate elytral sulci. From angusticollie Cart, it is difterentiated by 
darker colour, larger size and the unequal elytral intervals. Type in Coll. 
Carter. 


Ligikoma major, n.sp. (Text-flg. 9.) 

Elongate obovate, black, nitid, glabrous; antennae and palpi pieeoos, tarsi 
reddish. 

Bead almost impunctate, suture deep, a single fovea on vertex; antennae 
Bubmonilif orm, 3rd segment one and a half times longer than 4th, 4th-8th oval, 
9th-10th subglobular, 11th largest, ovaL Frothoraax apex lightly exnarginate, 
wider than base, the rounded anterior angles a little advanced, base subtnmcate, 
lightly advan^ in, middle; sides moderately rounded, widest in middle, posterior 
angles rather widely rounded, medial sulous indicated only by a basal notch, a 
longitudinal depression on each side terminating behind in a fovea; disc Im- 
punctate. Seutellum larger than usual, semicircular. Elytra wider than pro- 
thoiax at base, shoulders rounded but accentuated by epipleural fold, widest 
behind middle; sulcate, intervals lightly eonvex and of subdual width, impunc- 
tate, with a few setae near apical third. Epipleurae and mesostemum finely 
punctate, rest of underside impunctate. Hind tarsi with basal segment as loi^ 
as the claw segment. 14 x 6 mm. 

HaMot.-^QueensIand National Park (R. Ulidge). 

A single example sent by its captor shows the largest species yet described. 
It may be distinguisbed from the other sulcate species by large size, blade colour, 
and tlie arcuate base of pronotutn with its hind angles quite rounded off. 
in Coll. Carter. 
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liicmoKA sPliENDjsKS, n.sp. (Text-%. 10.) 

Elongate ovate; head and pronotum brilliant fiery coppery, elytra blue or 
violet, antennae, palpi and legs red, underside glossy black. 

Mead unevenly punctate, frontal impression subhexagoual with two large 
foveae besides punctures; antennae moniliform, 3rd joint one and a ha lf times 
as long as 4th, 4th40th oval, successively widened, 11th elongate ovate, much 
longer than 10th. Prothorax sub-seutate, convex, wider than long, jgreatest 
width in front of middle, apex nearly straight, the slightly blunted subrect- 
angular angles feebly advanced, apex clearly wider than base, sides arcuately 
converging to base, posterior angles obtuse, base truncate, lateral border nar- 
rowly horizontal with two or three setae, this border widening at front angles; 
disc without medial line or foveae (in some examples a vague impression near 
middle at base), the whole with fine shallow, rather close punctures. Scutelhm 
black, small, triangular. Elytra slightly wider than prothorax at base and twice 
as long, shoulders obliquely rounded;, striate-punctate, the punctures only visible 
as crenulations on the insides of the intervals except those in the lateral striae; 



8. Idcinoma ilUdgei. 9. L. major, 10. L, 
12. Adelitm illidgei, 13. Austropeua puattdosus. 



intervals rather widely convex, of equal width, the 3rd with two or three setae, 
the margins also setose; underside almost entirely ixnpunctate; front tarsi of <S 
slightly enlarged, hind tarsi with 1st joint about as long as the claw joint, 
PmetMtons: 0.5-14 x 2.6-4 mm. 

ffabiinst, — S. Queensland: Stanthorpe (F. A. Perkins). 

Another fine discovery of this enthusiastic entomologist. Thirteen examples 
gent for examination show one of the most ' beautiful insects in the whole sub- 
’ family Adeliinae. Its brilliantly contrasted colours will alone distinguish it 
from other described species. By its structure it should come near apasioidee 
(No. 21) of iny table (These I^c., 1920, p. 244). Its size is very variable 
as in oliw species of which I have seen a long scries. Type in Queensland 
Museum. 

liXOiwoscA oouimnBA, n.sp. (Text-fig. 11.) 

Elongate oblong-ovate; upper surface rich dark blue, antennae, palpi and 
legs red, underside nitid blhdr. 

E^ad rather coarsdy punrtate, epistoraa setose, the deep rhomboidal frontal 
impression Wfoveate ; antennae narrower than in splendens, 8-10 more strongly 
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widoned in proi>ortion to 4-7, the 11th pyriform, wider and longer tlian 10th. 
Prothorax sub-cordate, flutter than in splendens, apex lightly arcuate, anterior 
angles more prominent and sharper than in 8plen<len$, greatest width near 
front, tliere the rounding of thjp sides most marked, thence rather straightly 
naiTowed lunl feebly sinuate before the defined posterior angles; these slightly 
wider than 90°, margins very narrowdy sulcate with one or two setae; base 
truncate; disc minutely and densely punctate, medial channel finely and clearly 
impressed throughout. Scutellum black, triangular. Elytra wider than pro- 
thorax at base, shoulders more prominently raised and more squarely rounded 
than in splendens; deepl}^ striate-punctate, the punctures in striae scarcely 
visible except in lateral striae; intervals equal and sharply convex (sub-carinate)* 
without evident setae; underside almost impunctatc; hind tarsi with Ist joint 
about as long as claw joint. Dimensions: 11.5 x 3.5 mm. 

Hahitat. — S, Queensland: Stanthorpo (F. A. Perkins). 

A single syiecimen examined of a species little less brilliant than the pre- 
ceding, also separated from its nearest allies by colour and clearly distinct from 
splmdens (apart from colour) by its differently shaped protliorax with its pro- 
nounced medial sulcus, and the sharply raised elytral intervals. Tn my table it 
should be placed near trmcaia (No. 22). Type in the Queensland Museum. 

Adelium iLUDGEi, n.flp. (Text-fig. 12.) 

Convex, widely ovate ; coal-black, moderately nitid, glabrous, antennae, 
i:»alpi and tarsi red. 

Head coarsely rugose-punctate, antennal segment 1 stout, 2 bead -like, S 
cylindric as long as 4-5 combined, 4-10 subsonic increasing in size outwards, 11 
elongate oval. Prothorax: apex semicircularly emarginate, anterior angles acute, 
pointing forwards, base truncate, sides widely diverging from apex till near 
base, then abruptly rounded and sinuately contracted, posterior angles acute and 
pointing outwards, foliate margins wide but not differing from disc in sculp- 
ture; this unevenly rugose-punctate with some smooth vermiculate impressions^ 
medial sulcus clearly impressed on apical half, merging into an indefinite de- 
pression near base, Scutellum curvilinear triangular, minutely punctate* Elytra 
considerably wider than prothorax at base (widest at humeri) and two and one- 
third times as long, shoulders rather squarely rounded, apex widely rounded; 
the sculpture formed by interrupted striae, the lightly convex intervals with 
irregular transverse connections on same level as intervals, the Srd and 6th in- 
tervals clearly wider than the rest; intervals not perceptibly punctate; pros- 
ternum and abdomen nearly smooth, epipleurae (especially the prostemal) with 
large, sparse punctures; intercoxal process widely rounded. Dimensions: 12 x 
xnm. 

Fnhffaf.— Queensland National Park (R, Illidge). 

I name this very distinct species after the Queensland naturalist who has 
made such valuable observations over a wide range of fauna. The species is, 
in general form and elytral sculpture, nearest to A, retieutatum Cart, and A. 
yeminatum Pasc., but is more convex than either, without a touch of bronze, and 
distinguished from both by the widely excised sides of pronotum in which 
character it is nearest A, anguHeoUe Caateln., but with a finer border and sharper 
posterior angles than that species. Type in Coll. Carter. 

N.B. — A. ret^mlatum Cart, is readily distinguished from A. geminatum^ 
Pasc, by its darkSr colour and clearly punctate elytral intervals. 
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A.iisi?ROiniSUfl; nov. gen. Helopinae* 

Body apterouH. Head encloHed in prothorax to the eyes: antennal orbit 
horizontal, widely rounded, slightly impinging on eyesj tliose transversely oval, 
not prominent. Epistoma broadly rounded in front, scarcely separated from 
forehead, lahrum not prominent, apical segments of palpi securifonu, mentum 
trapeziform, Avidcr in front tlian behind, antennae not reaching base of pro- 
tlioiux, upieal .segments llattened, 1st stout, 2nd bead-like, 3rd cylindric, longer 
than 4th, 4th*tit)i obconic, 7th-10th sab-sj^herical, 11th oblong-oval, considerably 
larger than Idtli. Prothorax: apex strongly emarginate, moderately convex, 
wider than longj base sub-truncate. Scutellum small, triangular. FAytra convex, 
obovute, striate-punctate j prosternum convex, its hind process triangulai'ly sharp- 
ened and widely margined; coxae globose, hind intercoxal process rounded and 
margined. Legs rather long, tibiae not enlarged nor spined at apex. Tarsi 
rather short; post tarsi with 1st segment shorter than 4th, and as long as 2rid-3rd 
combined. A genus unlike any other Australian genus, with a facies somewhat 
resembling Simarus td.‘ the Cistolidae. 

AtfSTRomsua pustulosus, n.sp. (Text-fig. 13.) 

Ovate, convex, glabrous, opmjue-brown; antennae and tarsi reddish. 

Surface of head and pronotum densely and finely nigose-pustulose; the 
outline of the cpistoma and antennal orbits almost a semicircle, eyes rather 
small. Prothorax \ apex sub-truncate in middle, the anterior angles ratlier 
sharply prominent, pointing forwards, sides moderately rounded, widest about 
middle, scarcely sinuate behind, posterior angles sub-rectangular, clearly defined, 
sides and front narrowly margined, the former narrowly horizontal within the 
margin— at least on front half. Elytra slightly wider than prothorax at base; 
humeri prominent, subrectangular with extreme angle rounded; apical declivity 
steep; striate-punctate, the seriate punctures foveate and distant, with about 
nine convex intervals on each elytron, each with a single row of nitid pustules— 
the pustules near middle round, becoming more elongate and irregular towards 
sides (here forming irregular crenulations) ; the suture and third interval form- 
ing strong ridges at apex. Sternal area pustulose, episterna coarsely punctate, 
abdomen densely and more finely punctate, underside of legs alveolate-punctate; 
fore and mid tibiae slightly arched, tibiae not enlarged at apex, their apices and 
tarsi clothed with short golden pulKsscence. BimnsionBi 12.6 x 6 mm. 

Mahitat. — (f) Murchison district of Western Australia. 

The locality is given with doubt, the unique example being one of several 
Coleoptera given by Mr. C. French to Mr. F. Erasmus Wilson, in spirits with- 
out label, but probably from the Murchison^ River region. Mr. Wilson has 
generously passed it on to me. After considerable hesitation, I place it 
amongst the Helopinae, near Uimopem, Type in Coll. Carter. 


CT8TELIDAE. 

Awiohus flavipks, n.sp. 

Oval; head, prothorax, scutellum and logs testaceous; antennae, elytra and 

underside black. . t t>i vk 

Eecd and prot'koram more strongly punctured than in A. hicolor BlacKo., 

the antejinal joints wider, Troihorax widest at base, lightly, arcuately converg- 
ing to apex, base and apex truncate. Elytra wider than prothorax, sub-paralld 
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for greater part; very iisely sub-striate-pimQtate; about two striae near suture 
iiue but distinct; tbe rest ill-de£yaed or obsolete; under a Zeiss binocular the fine 
seriate punctures are seen to be closely set (both rows and punctures) and 
soratoh-like. Dimensions: 4i a: li mm* 

Habitat, — Bribie Island; Moreton Bay (H. Hacker and A. M. Lea). 

A single example sent by Mr. Lea is clearly distinct from A, bicolor Blaokb.; 
not only by colour differences; but by its distinct elytral sculpture; which in 
bicolor is clearly striate-punctate throughout — ^tbe striae more distant and the 
punctures larger than in flavipes. Type in South Australian Museum. 

A second example varies in having the posterior legs partly dark with 
knees and basal half of tibiae only yellow. 

Atoiohus nmiDiATuS; n.sp. 

Oval; head; fhorax; soutellum; basal half of elytra; basal joints of antennac; 
four front legs and posterior knees testaceous; antennae (except basal joints); 
apical half of elytra, underside and posterior legs (except knees) black, tarsi 
piceous; upper surface clothed with short; fine hair* 

Head and prothorax very similar to the preceding, the antennal joints more 
slender (less oblong), the pronotal punctures finer. Elytra clearly striate- 
punctate, the seriate punctures comparatively large and well separated, the 
intervals flat and apparently impunctate. Dtm^ns^n^: 44 x 14 mm. 

Habitat, — Queensland, Bribie Island, Moreton Bay (H. Hacker and A. M. 
Ijea), 

A single example from Mr, Lea is distinct in colour and sculpture from the 
other described species. Tt is smaller and narrower than A, hicolor Blaekb* 
The dark portion is rather less than half the elytra. Type in South Australian 
Museum. 

iV.B.— The apical joint of antennae in both the above species, as also In the 
others (at least in hicolor and tasmanicus now before me), is smaller (especially 
finer) than the tenth. AH the species show marked differences in their antennae. 
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(a) QEJS'EBAL INDEX. 


Adder^s tongue fern, exliibited, xxx. 

Address, Presidential, i. 

Amphioxmj exhibited, xxiii. 

Aquoiia, habits of Eutomostraca in, 313. 

Asparagus officinalis^ teratological speci- 
men, exhibited, xxiv. 

Australia, Loranthaceae of, 79. 

Australian Caryophyllaeid Cestode, 339 
— Chiromyzini, 360 — Coleoptora, Notes 
and new species, 19, 521 — Diptera, 
Notes on, 138, 329, 348 — Forest 

League, vi. — Lepidoptera, 397 — Ne- 
mastrinidai*, 447 — Scarabaeidae, 283 
— species of Secotiumf 97. 

AvictUopectenf new species of, from 
Carboniferous rocks, Myall Lakes, 
468. 

Balance Sheets, 1923, xviii.-xxi. 

Bat, insectivorous, exhibited, xxv. 

Beetle borers, exhibited, xxiii. 

Boll’s, Roy, Molluscan collections, 179. 

Blackfellow’s bread, exhibited, xxii. 

Blakely, W. F., Loranthaceae of Aus- 
tralia. Pt. V, 79 — see Exhibits. 

Blue Mountains, Eucalypts of, 147. 

Borer, pinhole, life-history exhibited, 
xxix. 

Botanical features of Qrey Range and ' 
neighbourhood, 1. 

Downing, new trilobitea from, 46. 

British Empire Exhibition, exhibit for, 

lU. 

Brough, P., Studies in the Epaeridaceae. 
Pt. i. Life- history of StypheUa longi- 
folia^ 162 — McLuokie, J., and Petrie, 
A. H. K., Ecological study of the flora 
of Mount Wilson, Pt. i., 476. 

Brown, Ida A., elected a member, xxii. 

Browne, W. R.t election to Council, 
xxviii. 

Burkitt, A. N., congratulationfi to, xxvi. 


Californian Straw flower, exhibited, 
xxiv. 

Campbell, J. H., elected Hon, Treasurer, 
1924-26, xxiii. 

Carboniferous rocks, New species of 
Avicidopecten from, 468, 

Carter, H. J., Australian Coleoptora, 
Notes and now species. No. iii., 19 — 
No. iv., 521. 

Cai^opUyllaeid Cestode, Australian, 339. 

Gassy th a, contribution to physiology of, 
55. 

Cestode, Australian Caryophyllaeid, 339. 

Chapman, H. C., elected a Vice-Presi- 
dent, 1924-25, xxiii. 

Charagla mwio, life-history exhibited, 
xxviii. 

Cheel, E., see Exhibits. 

Chiromyzini, Australian, 360. 

Chisholm, E. C., elected a member, xxii. 
— Eucalypts of the Blue Mountains 
and their defined areas, 147. 

Coconut moth, exhibited, xxvii. 

Coleoptera. Australian, 19, 621 — ^Aus- 
tralian ( Scara baeidae ) , 283 — ^Upper 

Permian, and a new order from the 
Belmont beds, 429. 

Collecting expeditions, permits to, vi. 

College Street, purchase of property, L 

CollJtts, M. I., Linnean Macleay Fellow 
in Botany, congratulations to, xxiii., 
xxviii. — reappointed, 1924-26, ix.— 
Studies in the vegetation of arid and 
seiniarid New South Wales. Pt. ii., 

1 — Summary of year’s work, viii. 

Colloid, influence of certain, on fermen- 
tation, 436. 

Collomia grmdiflora, exhibited, xxiv. 

Cordaniay notes on, 46. 

CrosBotarsus ormipenniB, life-history ex- 
hibited, xxix. 



Cunningham, G. H., Critical revision of 
Australian and New Zealand species 
of Secotium, 97. 

Davidson, Sir W,, death of, ii. 

Deane, H., obituary notice, ir.—Mrs., 
letter from, returning thanks, xxii. 

De Toni, G. B., reference to death, 
xxviii. 

Dickinson, R. E., elected a memberi 
xxii. 

Diptera, Australian (Chiromyzini), 300 
— Australian ( N emestr inidae ) , 447 — 
Australian, notes on, 135, 329, 348. 

Dixon, J. R. L., obituary notice, v. 

Dog-fish, motor nerve-endings of muscles 
of pectoral fin, 371. 

Donations and Exchangee, xxii.-zzvi., 
xxviii.-xxxii. 

Echium itaUcum, exhibited, xxxi. 

Ecological study of flora of Mount Wil- 
son, 475. 

Elections, xviii. 

Elizabeth Bay, last meeting at Linnean 
Ilall, xxvi. 

Eloniohthys, new species from Newcastle 
Coal Measures, 603. 

Encrinttrus, notes on, 40. 

Entomostraca collected in vicinity of 
Auckland, 313 — freshwater, of New 
South Wales, 120 — ^notes on breeding, 
from dried mud, 313. 

Epacridaceae, Studies in, 162. 

Eriaphyes associated with malformation 
of leaves of Et^cdlyptus stricta, 305. 

Eucalypts of Blue Mountains, 147. 

Euedlyptuii strieta, mite associated with 
malfoTmation of leaves in, 395 — red 
pigment induced by insect injury in, 
386. 

Exchange-relations, ii. 

Exhibits : — 

Blakely, W. F., Asparagus ojfiotnalls, 
teratological specimen of, xxiv. — 
EcMum itdUcum, Myosotis versi- 
color, Bapiatrum hkpmicm, R. 
rugosum var, nervosum, xxxi. — 
EBem noctwrna, xxiv, 

Chcel, E., Adder's tonpe fern, xxx.— 
fresh flowering specimens of Micros 
citrus austraUs, xxix . — Myriangium 
montagnei, xxxi.— Port- Jackson Pig 
( Ftctts ruhiginosa ) , xxvii. — sclero- 
tium or so-called BlackfeUow's 
bread, xxii. — specimens of MimuhM 
moschatus, xxiv. — Californian Strew 
Flower (Oollomia grandiflora), 
xxiv. 


Exhibits ( continued ) . 

Froggatt, W. W., bostrychid beetle 
( Xylo thripa fhvipes ) , xxiii.— 
Coleopterous parasites and braconid 
wasp parasite, xxiii.— life-history of 
green wood moth {Charagia axtmia), 
xxtjiii. — ^life-history of Pinhole 
borer ( C rosso tarsus arnUpennis ) , 
xxix. — ^lyctid beetle {Lyctopholm 
rugicollis ) , xxiii.— photograph of 
wasp tree, also wasps and nests, 
xxix. 

Harrison, L., irregularly conical 
shaped object, xxiii. 

Lea, A. M., coconut moth {Levuana 
irideseens), xxvii. 

Le Souef, A. S., two new rock wallar 
bies, xxviii. 

Mitchell, J., fossil insect wing, xxix. 
Musgrave, A., slides of Lord Howe 
Island, xxvii. 

Stead, D. G., AmpMoxus (Branchio- 
stoma gp.), xxiii. 

Troughton, E. le G,, Insectivorous bat 
{Nyctinomus australis), xxv. — 
White-backed wren {Malurus leu- 
oonotus), xxv. 

Walkom, A. B., scale leaves of Olos- 
sopteris and associated sporangia, 
xxxi. 

Waterhouse, G. A., larvae of PhUiris 
Uias innotatus, xxvii. — Loranthus 
Unophyllus on Casuarma ghmca, 
xxvii*— second generation hybrid of 
Tisiphone aheona x T, morriri, xxvi. 

Export of birds and animals, appoint- 
ment of Advisory Committee, vi. 

Fermentation, influenee of certain col- 
loids on, 436. 

Ficus ruhiginosa, exhibited, xxvii. 

Fijian insects, food plants or hosts of, 
153. 

Fletcher, J. J., elected a Vice-President, 
1924-26, xxiu. 

Flora of Mount Wilson, ecological study 
of, 475. 

Flowers, nectar of, 324. 

Food plants or hosts of some Fijian 
insects, 163. 

Fossil insect wing, exhibited, xxix. 

Freshwater Entomostraca of New South 
Wales, 120. 

Frog, motor nerve-endings of liudb 
muscles, 371, 

Froggatt, W. W., retirement, iit— see 
Exhibits. 
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IviL 


Galls, thrips, two new, from New South 
Wales, 279. 

Glossopteris, scale leaves and associated 
sporangia, exhibited, xxxL 
Qxeen wood moth, life-history exhibited, 
xxviii. 

Greenwood, W. F. N., see Veitch and 
Greenwood, 

Greig- Smith, R,, Macleay Bacteriologist 
to the Society, Influence of certain 
colloids upon fermentation, 436 — Note 
upon determining Hydrogen-ion con- 
centration eolorimetrically in small 
quantities of fluids, 504 — Summary of 
yearns work, vii. 

Grey Range, botanical features of, 1. 
Gurney, W. B., congratulations to, iii. — 
Mite of genus Eriophyea associated 
with malformation of leaves of Eu- 
calyptm stfHcta, 395. 

Hale, H, M., Two new Hemiptera from 
New South Wales, 461. 

Hardy, G. H., Australian Nemestrinidae, 
447 — Revision of Australian Chiromy- 
zini, 360. 

Harrison, L,, see Exhibits. , 

Haswell, W. A„ Critical notes on the 
Temnocephaloidea, 509. 

Hedley, C., Appointment as Scientiflo 
Director of Great Barrier Reef Com- 
mittee, iii. — congratulations to, iii.— 
resignation from Council, xxvi. — ^re- 
tirement, iii, 

MeUx aspBfa, observations on, 161, 
Hemiptera, two new, from New South 
Wales, 461, 

Henry, M., Linnean Macleay Fellow in 
Zoology, Entomostraca collected in the 
vicinity of Auckland, New Zealand, 
313— Monograph of freshwater En- 
tomostraca of New South Wales. 
Phyllopoda, 120— Notes on breeding 
Entomostraca from dried mud and 
their habits in a<}naria, 319 — Summary 
of yearns work, viii. 

Hull, A. F. B., deoted a Vice-President, 
1924-25, xxiii.—IleJation of lorieates 
to the country rock, ix. — ^resignation 
from Council, xxxi. 

Hult^ F. B., elected a member, txii. 
Hybrid Tisipbone, exhibited, xtri, 
Hydro^-ion concentration, note on de- 
termination eolorimetricdly, 504. 


Insect injury, red pigment produced by, 
in Eucalyptus atricta^ 386. 

Insect wing, fossil, exhibited, xxix. 
Insects, fijian, food plants or boats of, 
153. 

IredaJe, T., Results from Roy Bell's 
Molluscan collections, 179. 

Johnston, T. H., Australian Coryophyl- 
laeid Cestode, 339. 

Jubilee, reference to, xxx. 

Karny, H. H., see van Leeuwen and 
Kamy. 

Kinghorn, J. R., elected a member, 
xxvi. 

Larvae of PkiUris Uias innotatua^, ex- 
hibited, xxvii. 

Lasiocampidae, Australian, 397. 

Lawson, A. A., resignation from (Coun- 
cil, xxvi. 

Lea, A. M., On some Australian Scara- 
baeidae, 283 — ^see Exhibits. 

Lepidoptora, Australian, 397. 

Ije Souef, A. S., see Exhibits. 

Levuana iridescem, exhibited, xxvii. 
Linnean Halt last nmoting at, xxvi. 
Linnean Macleay Fellowships, 1925-26, 
announcement re applications, xxix., 

xxx. — Appointments 1925-26, xxxi. 
Loranthaceao of Australia, Pt. v., 79. 
Loranthua UnophyUua^ exhibited, xxvii. 
Lord Howe Island, lantern slides, ex- 
hibited, xxvii. 

Loricates, Relation of, to country rock, 
ix. 

Lucas, A. H. S., congratulations to, iv. — 
retirement from Council, iii. 
Lyctopholus rugicoUh^ exhibited, xxih. 

Mackerras, L M., appointed Linnean 
Macleay Fellow in Zoology, 1925-26, 

xxxi. — congratulations to, xxiii. 

Madleay House, first meeting, xxvi. — 

notice of removal to, xxiii. 

MaJloch, J. R., Notes on Australian 
Diptera, 138, 329, 348. 

McHurua leuconotm, exhibited, xxv. 
Mawson, Sir D., congratulations to, iv. 
McCulloch, A. R., election to Council, 
xxvii. 

McLuckie, J., see Brough, McLuckie and 
Petrie^Studies in parasitism: a con- 
tribution to the physiology of Caasy^ 
tha, 65. 
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mtm* 


Meristu plebeia, further reference to oc- 
currence of, in Now South Wales, 499. 

Microcitrus australis, fresh flowering 
specimens, exhibited, xxix. 

Mimulus moschatus, exhibited, xxiv, ^ 

Mitchell, J., Eleven new s}>ecies of 
culopecten from Carboniferous rocks, 
Myall Lakes, 4(58 — Further reference 
to occurrence of Metis ta pleheia in 
New South Wales, 499 — New trilobites 
from Bowning, with notes on Encrinu- 
rus and Cordania, 46 — Preliminary re- 
ference to new species of Ehnichthys 
from lower beds of Newcastle Coal 
Measures, 593 — ^see Exhibits. 

Mite of genus Eriophyes, 396. 

MolluBcan collections, Roy Bell's, 179. 

Motor nerve-endings of limb muscles of 
frog and muscles of pectoral fin of 
dog-flsh, 371. 

Mount Wilson, ecological study of flora 
of, 475. 

Murray, P. D. F., appointed Linnean 
Madeay Fellow in Zoology, 1924-25, 
ix. — Motor nerve-endings of the limb 
muscles of the frog and of the muscles 
of the pectoral fin of the dog-fish, 371 
— reappointed, 1926-26, xxxi. 

Musgrave, A., sea Exhibits. 

Myall Lakcfe, N.S.W., new species of 
Arnculopecten from, 468. 

MyoHotfs versicolor t exhibited, xxxi, 

Myrianyium montagneif exhibited, xxxi. 


Native fauna, preservation of, vi. 

Nectar of flowers, 324. 

Nemestrinidae, Australian, 447, 

Nerve-endings, motor, in frog and dog- 
fish, 371, 

Newcastle Coal Measures, new species of 
Ehmichthys from, 503. 

New South Wales, Studies in vegetation 
of arid and semiarid, 1. 

New Zealand species of Secotium, 97. 

Nyciinomus australis, exhibited, xxv. 

Ophioghssum Prcmttu, exhibited, xxx. 

Osborne, G. D., appointed Linnean Mac- 
leay Fellow in Geology, 1925-26, xxxi. 

Pan-Pacific Science Congress, i. 

Parasitism, studies in, 55. 

Permian, Upper, Coleoptera from Bel- 
mont, N.S.W., 429. 


Petrie, A, H, K., see Brough, McLuckie 
and Petrie. 

Petrie, J. M., Linnean Macleay Fellow 
in Biochemistry, reappointed, 1924-25, 
ix. — Studies in plant pigments. Ft., 
ii. The red pigment induced by in- 
sect injury in Eucalyptus stricta, 386 
— Summary of yeaPs work, vii 

Philiris ilias innotatus, larvae exhibited, 

XX vii. 

Hiyllopoda of New South Wales, 120. 

Pigment, red, induced by insect injuiy 
in Eucalyptus atticta, 386. 

Pigments, plant, studies in, 386. 

Pinhole borer, life-history exhibited, 
xxix. 

Plant pigments, studies in, 380. 

Port Jackson Fig, exhibit^, xxvii. 

Presidential Address by A. F. Basset 
Hull, i. 

Raffray, A., obituary notice, iv. 

Rana temporaria, motor nerve-endings 
of limb muscles, 371. 

Rapistrum hispanicus, exhibited, xxxi.— 
R. rugosum var. nervosum, exhibited, 
xxxi. 

Red pigment induced by insect injury in 
Eucalyptus stricta, 386. 

Roberts, F. H. S., elected a member, 
xxviii. 

Royal Society of New South Wales, con- 
gratulations from, xxvi. 

Scarabaeidae, Australian, 283, 

Science Building, scheme for, ii. 

Sclerotium, exhibited, xxii. 

Seeotitm, critical revision of Australian 
and New Zealand species of, 97. 

Silene nocturna, exhibited, xxiv. 

Smitli, G. P. Darnell, congratulations to, 
xxv. — ^letter returning thanks, xxvi. 

Smith, H. 0., reference to death, xxviii. 
— Mrs. H, G., letter from, returning 
thanks, xxx. 

Squalua acanthias, motor nerve-endings 
of muscles of pectoral fin, 371. 

Stead, D. G., account of Pan-Pacifio 
Food Conference, xxx., xxxii. — ^re- 
marks on exhibit, xxv.— *ee Exhibits. 

Steel, T., Nectar of flowers, 324 — ^Obser- 
vations on Helix dspera in Australia, 
161 — ^remai'ks oh Exhibit, xxiv. 

StypMia tongifolia, life-bistory of, 162. 

Temnocephaldidea, Critical notes on, 
609. 
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lix. 


ThripB-galls^ two new, from New South 
Wales, 279. 

Tillyard, K. J., Upper Permian Coleop- 
tera and a new order from the Bel- 
mont beds, N.S.W., 429. 

Tisiphone hybrid, exhibited, xxvi. 

Trilobites, new, from Downing, 46. 

Tronghton, E. le G., see Exhibits. 

Turner, A, J., Revision of Australian 
Lepidoptera, Lasiocampidae, 397. 

Van Leeuwen, W. D., and H. H. Karny, 
Two new thrips-galls and their in- 
habitants from New South Wales, 279. 

Vegetation of arid and semiarid New 
South Wales, 1. 

Veitch, R., and W. F. N. Greenwood, 
Pood plants or hosts of some Fijian 
insects. Ft. ii., 153. 


Wallabies, Rock, two new, exhibited* 
xxviii. 

Walkom, A. B,, see Exhibits — ^Year’s re- 
search, viii. 

Wasp, braconid, exhibited, xxiii. — ^tree, 
exhibited, xxix. 

Waterhouse, G. A., congratulations to, 
xxiii.— -elected a Vice-President, 1924- 
26, xxiii. — see Exhibits. 

Williams, May M., appointed Linnean 
Macleay Fellow in Botany, 1924-25, 
ix. — reappointed, 1926-26, xxxi. 

Wren, white-backed, exhibited, xxv. 

Wright, F., elected a ineml)er, xxx. 

Xylothrips flavipeB, exhibited, xxiii. 

Zoological Record, Hi. 


BIOLOGICAL INDEX. 

Synonyms are printed in italics; new names in small capitals. 


A.bra elliptica 212 

j^BRANOA 1B2, 212 

reX 1B2, 212 

A^butilon ap IB 

kcacia . . . . xxxii., 60, 494 

acuminata B2, 90 

aneura , . 8, 10, 13-14, 16, 

34-6, 88-90 

Burkitti IB, 10, 86 

calamifolia 85 

Cambagei 8, 12-13, 16, 84-5 
cana . . 8, 10, 13, 16, 85 

discolor vii., 59 

elata 485, 487, 490, 492, 

495 

Farnesiana 13, l6, 154, 158, 

100 


gladiiformis 10 

harpophylla . . » • 86, 88 

homalophylla 85 

ligulata 10, 10 

linifolia .. vii. 

Loderi 10, 86 

longifolia vii., 495 

melanoxylon . 487, 490 

tnollissima vu. 

Murreyana .... . . 10, 16 
neriifolla * * 86 


Oswaldi . . . .10, 16, 84-5 
pendula ...... . . 84-5 

penninervis 487, 490, 492. 

494, 496 


Acacia quadrinvarginea 79, 

89, 90 

rigens 10, 16 

rostellifera 89, 90 

sentis 16 

stenophylla . . . . . . 10, 16 
tetragonophylla 8-10, 16, 88 


Acaena sanguisorba 487, 490. 

492, 496 

Acanthia littoralis . . . . 465 
Acanthias vulgaris . . . . 378 

Acanthochiton xiv. 

variabilia xiii. 

Acanthopleura gemmata xiii. 

Achaea janata 154 

Acmaea alba 239 

crucis 234, 237 

inradiata 236 

jacksoniensis 234 

marmorata var. stthmar- 

morata 236 

octoradiata 238-9 

saccharina 239 

striata 240 

Aeritocera negligens .. 164 
Acrocercops babroscia . . 156 

macroclina 156 

Aeroclita physalod^ . . 157 

Actinodactylella 613 

Acuminea 262 

Acuminia 262-3 

brazieri , .. .. 283 


Adelium 

. .. 33 

aerariiim 

. . . 33 

angulicolle 

. 542 

aueitla 

. . . 33 

augurale 

. .. 33 

conttexiusoulum . . 

.. . 33 

geminatum . . . . 

.. 542 

ILLIDOBI 

542 

nitidum 

. .. 33 

ohesum 

.. .. 88 

pilosum 

83 

reductum 

... 33 

reticulatum . . . . 

.. .542 

seutellare 

. .. 33 

similatum 

• . . 33 

Ademosyne 

429, 431 

Adeorhis vincsntiana 

.. 252 

Adiantiim aethiopicum . 493 

Adoretus versutus . 

.. 157-8 

Adoxophyes fasciculana 165 

Aelopus tamulus . . . 

. 161 

Agaricus 

, ..102 

Agasthenes euclenm 

.. . 33 

frenehi 

... 33 

goudiei 

« t * 33 

goitdiei 

. 33 

Agonoxema arganla 

.. 166 

Agnewia amygdala . 

. . 274 

pseudamygdala . . 

, 274-5 

tritonif ormis . . . . 

.. 275 

Agraphis 

.. 168 

Agrilus 

30, 82 



Agrilus aiafiiTnilift 29 

aurovittatus 29 

australasiae . . 20, 535-6 

australis 29 

BISPIKOSUS 28 

BREVIS 29 

cooki 535 

danssi 535 

deauratus 29 

BODDI 2S 

domini 536 

flavotaeniatus . , . . 29, 536 

frenchi ^ 

hypoleucus 29, 536 

korenskyi 536 

kurandae 636 

MACtiKAYI 635 

mastarsi 29 

mitratus 32 

nii^tus 29, 536 

nitidus 29, 536 

purpuratuB 29 

raphelisi 635 

Bemi-aeueus 29 

SEMIVIRIBIS 29 

B^iT^iviridis 536 

tasinani^ns 536 

terrae-regmae 29 

van diemeni 536 

waloaicus 536 

zonatns 29 

A^omyza lantanae . . . 16T 

Aizoon quadrifidnin . . . T6 

Alciphron glaucuB , , . , 169 
Aleurodes <J 0 inata . . . . 160 

^ViltCia •.» «• •• a, a* 200 

Allccnla flavicomiB , « . . 45 

maolcayi 45 

Alloipioeta 361, 363 

Alocoapira 261 

maririnata 261 

papiUata 261 

Alona laeviesima . . * * 321 
Alpinia tintans . , , 160, 327 

Alsophila 494 

australis • . . 485-7, 489-90 
Altemanthera triaudra var. 

nodiflora 16 

Alysiearpus vag^inalis . . 1S6 

Amalda .. 259 

Amaranthns panienlatns 155- 

6 

viridis 155 

Amblyrtiilepas’ 218 

Ampera spartioides . , • .493 

Atnphianair aub-eortaoeus 33 


Amphilophis g^labra . . . 169 

Amphioxus xjdiL 

Amydona guUularis . . 419 

Amygdalum 197 

beddomei . . . . 181, 197 
dandriticum < . . . . . 197 
Anabathron emblcmaticum 

244 

Anadiasa . . • *. * • • • 
Anagallis arvensis . • . 496 
Auatina elongata .. .. 200 

Ancilla . . 269 

australis • . . 269-60, 278 

beachportensis 260 

cingulata 259-60 

coccinea * * * ^ . • . • 260 

edithae 260 

fuBiformis 260-1 

giandiformis 269 

lineata • • 260 

marginata 260 

marginata var, tasmauica 

260 

monilifera . . . . . . . 260 

oblonga 259-60 

papillata 261 

petterdi 260 

tasmanica 260 

Ancillaria oblonga . . 260-1 
Aucietromosus kermadeccnsis 

240 

Andropogon serioeus 9, 11* 

■ 15 

Androthrips 282 

Angianthus 11 

pusillus .. 17 

Angophora 476 

oordifolia 20 

Anilara mprescens , . , , 23 

cuprescens 23 

doplanata 23 

maolcayi *23 

obseura 23 

23 

uniformis ,23 

uniformis 23 

Anisops 462 

T breddini 463 

endymion 465 

Anomis flava . 164 

involuta 154 

vitiensis 164 

Anona reticulata 160 

Antbaxia . « 23 

cupripes 526 

nigra . , 526 


Anthaxia obseura . . , * ,23 
purpureicoUis • 525 

Anthela ascisoens .« 399 

CAUilOBB!CA 399 

magnifica 898 

Autheraea astropfada 399 

eucalypti .. 399 

8AOOOFOBA 400 

Anthrenus pimpinellae , 157 
Antigona striatjsaima ,, 210 
Apanteles cxpulsns ,« , 168 
Aphanisticus albo-hirtus • 80 

BBOWKl 32 

browni ,536 

BliAOKBURNI 636 

canalioulatus 30 

KKBXBOXBES . ^ 31 

endeloides 636 

lilliputanos 30 

occidentalis 30 

Aphelinus chrysomphali 168 
Aphis gossypii 159, 161 
Aplastomorpha calandraa 158 
vaudinei .. .« 158 

Apterotheca amaroides . 39 

beati 39 

puncmpknnis 38 

Apus 123-4 

australiensis . . 120-2, 124 
AraeeeruB fasciculatus . 158 

Area afra 187 

barbata 187 

faseiata 186-7 

fusoa 186-7 

pisolioa 187 

pistaebia 186 

radula 186 

sculptilis 187 

trapezia 187, 262 

Areeufhobium 56 

Arebigetes 330, 346 

appendiculatns .. , , • 347 

braebyurus 847 

Atehimyza 360 

ireMmysa 866 

am 869 

Aroopagia striatula « 211 
Areopema reoens •• 198 

seapba .« «, , . 197-8 

Argyna astrea * 164 

Argyropesa 248 

Argyroploee aprobola . 156 
Aristida . . • « • • • . « • 11 

edyeipa , * IS 

Ai^axa usta «« •• •• *• 808 
Artemia •« , , •• *• * .128 
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ki. 


Artemia matra^ia . . . 126-7 


proxima 126 

Balixia .. . 121, 120, 321 
salina var. arietina 121-2, 

124 

westraliemia , . . • 126-7 

ArtemiopsiB 127 

Artenais eaarulea . . . . 208 
Arthrocnemum arbuscula 16 
Aspara^B ofOcinalis . xnv* 
Ai&pidiotiphagufl citrinus 168 
Aspidiotus aurantii . . . 160 

cocotis 160 

destructor var. transparens 

158, 160 

palmae 160 

Aspidogaster 616 

Asplenium bulbiferum . 485 
flabcllifolium 486, 487, 496 

nidus 483 

Astaeopsis serratus . . . 612 

Astele soitulus 230 

aubcarinata 230 

ASTBiiENA 182, 230 

scitula 184 


Aatraea flnibriata . 182, 232 


teutoriiformis 232 

Astrebla pectinata 9, 11, 16 
Atalacmea fragilis . . , 238 
Atalantia glauca , . . * 81-2 
Atalaya hemiglauca 10-13, 16, 


84-5 

Atherigona 145 

tibiseta 146 

Atheroaponna 486 

luoachatum 485 

Athyris Brn^GAENSie .. 602 

eora 602 

Athyrium umbrosum . 486-0 

Atoichus bicolor . . . . 543-4 

dikidiatcts 644 

HjAVIpes 643-4 

tasmanicua 644 


Atriatops 448, 456 

javana 466 

westwoodi 466 

Atriplex • 8» 18 

angulatum 9, 16 

eampanulatum 9 

flasivalve 9, 16 

halimoides 9, 15 

holoearpum 9, 16 

llrabatum 9, 16 

Muelleri 9, 16 


vesicariuTO .. 8, 10-11, 15 
Attenuata minutala * . * 244 


Auebenoglanis 347 

Aulaoopbora quadrimaculata 

157 

AuSTBOPEtJS 543 

FU8TUL0SUS 643 

Austrofiarepta 186 

Austrotriton parkinsonius 

263 


(PABICIN8ONI0S) 

BASII/10U8 .... 183, 253 

tortirostris 263 

Autosticha solita 155 

Avicula georgiana , . . . 190 

hyalina 190 

papilionacea 190 

pulchella 190 

scalpta 190 

stnaragdina 191 

Aviculopecten andrbwsi 468- 


70 

AROOT0S 468, 471 

artioulosus 468 

caelatus 472 


FLEXIOOflTATUS .. 468, 472 

pusiFOBMifl 469-70 

granosua 473 

LEGGEl 468 

megalotift 473 

PEROBLIQUATtJS 468-9, 471 
PIKCX)MBKI 472 


plagiostomus 472 

plicatilis 473 

PTRIPORMI8 469 

SPAHTEUS 468-70 


Axinaea kenyoniana .. . 188 

Axiologa pura 398 

Azotobacter . . . . 436-7, 442 


Babbagia 12-13 

acroptera 16 

dipterooarpa 16 

BaciUus aceti 445 


duorescens Uquefaoiens 

436, m, 443 

oohraceus 437 

phosphoiesoens . . . 436-7 

Balanophora ..55 

Balakotaeku 347 

BAKGROm 347 

Bankia 214 

Baakivia 225 

BanMa 162, 478 

integrifolia . . . . 490, 496 

Barbatia adolphi 187 

radtda 186-7 


Barbiellinia 366 

Barhngtonia alba , 326, 328 

speoiosa 157, 160 

Bai^pira 259, 278 

f usif ormia . . . . • . . . 184 

FUS1F0BM18 OAZA 183, 261 

tasmanica 184 

Basaia 8, 12 

bicornis 16 

bicuspis 16 

bifora 16 

brachyptera • . 8, 9, 13, 16 

diaeantha 16 

divaricata 13, 16 

iauionspis 16 

longicnspis 16 

paradoxa 16 

quinqueeuspis 16 


Bassina pachyphylla . , . 211 

paucilamellata 211 

Bathyarca perversidena . 186 


Bathtoabdita . . . 182, 205 

raonli 206 

Batrachomjda 364 

Bauhinia sp 94 

Bedeva 183, 273 

Belionota aenea 23 

earteri 23 

saundersi 23 

Bellastraea 182 

kesteveni 182, 232 

Belloliva 269 

Bernisia inconspieua . . . 160 

Bebylsma 183, 267 

Bignonia radicans « . . . 324 
Billardiera longiflora 493, 

495 

Bcandens 496 


Bittium granarinm . . . . 246 
Blechnum cartilagineniu 4S7, 

490, 492, 495 
discolor 483, 486-7, 489, 

490, 492, 495 

Patetsom 485 

Blennodia canescens ... 11 
canescens var. pterosperma 

9 

lasiocaipa 11, 16 

nasturtioides .. .. 11, 16 

trisecta 16 

Boeokella coronaria . . . 821 

fuvialis 822 

minuta 321 

triarticniata S14-5 

Boechia triarticulata , . 316 
Bolboceras oOBRnOATirK 285 
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Ixii. 


Bolboceras ooreugatuk vex. 

FIAVOCASTANKUM . . 286 

froniale 285 

TRICAVIOOLLiK 284 

Bombast 478 

Bombycomorpha 402 

Bombyx austrcUasiae . . 424 

barnardi 413 

ohlorophragTif^a . . * . . 426 

crenulata 423 

effusa 428 

exposita 427 

figurata 427 

frugalis 424 

fumoea 428 

gdUiCtodes 414 

mtoleuca * . . 414 

muris-olens 428 

ocularis 428 

oxugramma 416 

picta 

pinnalis 407 

pusilla . 427 

vitulina 413 

9 onospila 409 

Boreodromyia 864 

Boreoides . , . 360-1, 363-4 

machiIiformi& 364 

subulata « . 362 

gubulatuB 364 

tasmaniensis . . 362, 365 

Boreomyia 364 

Bomia lepida . , . 182, 207 

Borniola .. .. .. 182, 207 

Boemina meridionalis 314-5 

Botellos 183 

bassiauus 184, 244 

Bougainvillea apectabilis 167 
Bouvardia triphylla . . » 326 
Bra<5hychiton Oxegorii . . 87 

Braehyeome 11 

ftp. . . . . . . 492 

Bracbydeutra 334 

ar^ntata 335 

lon$^ip6s 335 

ayuNETENfiis 335 

Brachvodontes 196 

f ■ 

hirautiis 196 

menkeanns 196 

Brachyplatys paci6c«s . 159 

Bronohinecta 127 

PAROOKNSI8 .. .. 121, 128 

TRKtTis . 121, 127 

Branchinect-eUa 127 

Brancbinella , . . . 121, 129 
australiensis .. 121-2, 129 


Brancbinella eyrensis 121-2, 


129-30 

FKONDOBA 121, 130 

Irondo&a . . . . . « • . 129 
omata . . . . 121, 129-30 
PBOBOSCIPA . . . . 121, 131 

proboscida 129 

Brancbinellites 129 

Branobinema omata » * . 130 
Brancbiostoma sp. . . xxiii. 
Brancbipus arietinua , . 126 

australiensis 120 

australienm 129 

oudneyi 126 

Briseis cuprea 634 

elongata 534 

prolongata 534 

ftmara^ifrons 534 

Brises 33 

Bronteus 47 

PLATYNOTUS 53 

SIKQUnABIS 53 

Bruchohius laiiceps . . . 158 
Bruehus chinensia . . . . 158 
Brunella stebli . • . . 314-5 

Bubastcs 25, 626-7 

achardi 527-8 

aenea 528 

628 

bostrychoides . . . . 627-9 

cylindrica 627-8 

formosa 528 

globicollis . , . , . , 627-8 

inconaistans 527-8 

inconatans 627-8 

]aticollia 627-8 

iMAX 528-9 

niveiventris 528 

obscura 628 

oecidentalis 528-0 

olivinus 627 

olivinus 528-9 

persplendens 628 

smillima 628 

Bphenoidea 527-8 

splendens 628-9 


oncZt . . 628 

auturalis . . .... . 628-9 

v^ans .. 628-9 

viridicuprea 628 

Bubastini 526-7 

Bnbaatodes suleicollia « . 527 

atileicolha 523 

Buenoa 462 


Bulimuft phaaianuB .... 232 
phaBianus minimus . . 232 


Bupkestodes 23 

OOBUSCANS 24 

24 


^AOOCHROA gymnoplbura var. 

7USCX>SUTURALIS . . . . 311 

Caoozelia 183, 240 

Cactus Ackermanni « . . 324 
Caeaalpinia bondueella . 156 

Cajanus indicus 159 

Calandra oryzae , . ^ . 158 
Calandrinia balonensis 6, 11, 


16 

Callia cdhifinis 415 

contermina 415 

Calliostoma allporti 184, 229 

comptus 229 

decoratum 229 

legrandi 183, 229 

poupineli 229 

purpureo-cinctum . 229-30 

Calliotrochus coxi . . . . 226 

tasmanicuft 226-7 

CaJlirrhipia vitienais . . 157 

Calliata 210 

kingii 210 

Callistemon viminalis . . 91 

Callistochiton xiv. 

antiqnus 184, 214 

mawiei 214 

Callitris .. 476 

eupressiformis 60 

robusta 6, 13, 15 

Call ochi ton mayi . . , . 214 
Calophyllnm Inopbyllum 156, 

159 

vitienftc 166 

Calotis bispidula 17 

Campia grandidora . . . . 327 

Can ace 334 

Cancellaria australia . . 262 

exigua 262 

micra 262 

scobina 262 

undulata . . 262 

Candalides xxvii. 

Candonocypris candonoides 

314, 317, 322 
Canthium vacciniifolitim . 91 
Cantharidella picturata 184 
Cantbaridns eximius . « . 225 

fasciatus 225 

lineolaris 225 

monillger ...... . . 229 

opaluft 225 

pyrgofii 229 
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Capulus australis . . 184, 245 


calyptxa 245 

danieli 245 

Cardamine hirsuta . « . . 492 

Cardiothoraa: acutang^ulus 539 

armipes 539 

castelnaudi 539 

FOVKATUS 538 

latlcoUis 540 

NAStJTUg 639 

opacicollia 539 

politicollis 540 

Cardita astartoides . . . 205 

uviculina 204 

oalyculata 204 

cavatica 205 

excavata 205 

gracilicostata . • • * • 205 

racuti 206 

raouli 182, 206 

raouli 205 

Cardium pulchellum . . . 207 
striatulum var. thetidis 207 

tbetidis 182, 207 

Caryophyllaeus bancrofti 339, 

344, 347 

fennicus 347 

dliformiB 347 

laruei 347 

laticeps 346-7 

mutahilis 947 

syrdarjensis 347 

tuba 347 

Cassia 9 

artemisioides 11, 16 

eremophila . . , . 11, 16 

fistula 160 

phyllodinea 10 

pleurocarpa 11, 16 

Sturtii 11, 16 

Cassinia dcniiculata . . 495 

Caasis albuta 254 

p^rwm » . 264 

semipranosum 254 

sophiae 254 

stadiale 254 

thomsoni 264 

Cassytha 56-6, 68-9, 024, 72 

filiformis 56 


grlabella 56-7, 60-1, 66-9. 

71, 73, 76-6 
malantha 55-61, 65, 68. 70, 

72, 76-8 

paiuculata 56-7, 60-1, 66-6, 

^■*9, 72 

phaeolasia . , 57 



Cassytha pubescens 56-7, 60- 

1, 67-8, 70, 72 
Castalia bimaculata . . 523 


SCIKTILLAKS 523 

Castanospermum , . . . 327 

Castiaxina 22, 531 

bifasciatella 633 

bizonata 533 

campestria 533 

cariuata 533 

earteri 633 

circumfiexa 533 

crenata 521 

cnieioides 533 

cupreo-flava 533 

cyauiooUia 533 

<i«Ucatula var 533 

dieax 533 

fiavosiguata 533 

guttifera 533 

kershawi 522 

leai var. faaciosa . . , 533 

maculiventrifi 533 

marginioollis 633 

masterai 533 

modesta 533 

obliquefaaciata . . . . 533 

opacula 533 

aaundereiajaa 533 

aecularia 533 

Boxguttata 533 

THBRYI 534 

tropica 533 

venusta 533 

Caauarina 9, 60 

distyla . . , , .... xxxi. 

equisetifolia 160 

glanca xxvii, 

lepidopbloia 10, 15 

Cataleetia pharetropa 156 
Catochrysops cnejuft . . 163 
Catoatomufi commoraoni . 347 

Cauloglossnm 97 

Cavicefs 365 

FI.AVIPE8 350 

Cellana cudmorei 180 

fiava 242 

ilHbrata 241 

limbata • 

peraua 242 

radiaua . . . , . . . . 242-3 
rnbranrantiaca . . . . 243 
aolida 243 


variegata .. .. 180, 242-3 
VABIBOATA ARJKTv 183, 242-3 


Centipeda thespidioides 12, 

17 

Cephalotus 476 

Ceratopetalum 486 

apetalum . . 483, 485, 487 

gummiferum 60 

Ceriodaphuia spinata 320, 

322 

sublaevife 314 

Cerithiopsia 246 

Cerithimn lacertinum 183, 

246 

Ceroplaates rubens . . . . 160 

Chaetocanaoe 333 

Chactostricba cratitia . , 158 

Chainoderma 117 

Chalcopterus ... 42 

cuprem 42 

LUOiDug 42 

PRABTEBMIgfiUS 42 

ruBticus 42 

smaragdulua 42 

sparBUB 42 

Cb^cotacnia 24 

australis 23 

bi~impre$$a 22 

flnitima 522 

martinii 22 

quadri-impressa . . . . 522 
Chama calyculata . . . . 20^ 
Cbaragia eximia . . . xxviit. 
Chariotheca 38-9 


Chariotbes doddi 38 

striato-punctata . , . . 38 
aubviolacea . . . . - . . 38 

ChelisocheB inorio . . . . 161 
Chenopodium nitrariaccnm 

12, 15 

Chiloglottis fonoicifera . 492 

Chionebyx 182, 210 

Ohirocephalus ap 131 

Chiromyza . 360-1. 363, 365 
anstralis . . . . 362-3, 367 

ava 362-3, 36fl 

grand icomis . 362-3, 366-6 
long! corn is . . 362-3. 366-6 
matnielis . . . . 362-3, 368 

prisea 362-3, 368-70 

Btcmmaticfilis 362-3, 367-8 


Bubulatus 363 

tasmaniensis 363 

vioina 367 

Chiton birtosns xiv. 

longicymba xiv. 

Chlamys fencfetrata . . , 194 
hedleyi 194 
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Cblaxnys ia&manicus . . 194 

uudulatus 183; 194 

Chloromeris .... ... 332 

pallidior 332 

purufl 332 

Chlorops 332 

Chloropsina 332 

NIGBOHALTEIEATA . . . . 333 

Chonetes ^8 

Chrysichthys 347 

Chrysompbalus aurantii 160 

dictyospermi 160 

Ciiry&opa sanvitoresi . . 161 
Chydorus barroiai , . . 314 
barroisi var. laevis . . 316 
Cienfuegosia gossypioidas 16 
Cingiilina au&tralis . , . 244 
torcularis . . . . 183, 261 

Cinnamomum 478 

Circe 210 

angasi 209-10 

australis 209 

Cirphis unipuncta . . . . 158 

Cisseis 23 

acuducta 27 

euprix>ennis 27-8 

niiiiutissima .27 

roseo-cuprea 27 

scabrosula 27-8 

tyrrhena 27 

VIKini-PURTTJRBA . , . . 27 

Citriobatus 486, 489 

multifiorus . . 486, 487, 493 
Citrus aurantium IM, 159-60 
aurantium var. nobilis 160 

australis xxix. 

decumana . . . . 157, 161 
medioa var. limonum 154- 

6, 167, 160 

Clanculus 230 

augeli 224 

bnitineus 184, 224 

flagellatus 224 

floridns 184, 224 

limbatus 224 

maugeri 224 

nodoliratas 224 

omalompbalus 224 

plabojus 224-5 

mbieundus ...... * 225 

Clathe anthracica . . , . 4 t ^ 

(irida . . 412 

edna 426 

foh 408 

pyraoeoma 425 

Clavarizdna xiv. 


Clavarizona hirtosa . . . xiv. 
Claytonia alsinoides . . . 325 

Clematis .. 487 

aristata 487, 490, 492-3, 

495 

Clerodendron fallax . . 160 

inerme 155 

Clianthus 6 

Dampieri 11, 16 

ClLBioeampa 402 

Clypidella oallomarginata 219 
Coecus heaperidum . . . 160 
Cocos nucifera 154-C, 158, 160 
Coleophora immortalis . 156 
Ookkactjlxjm . . . . 183, 244 

Colax 456 

javana 456 

Collomia gfrandiflora . . xxiv. 
Coloeasia autiquorum 154, 

160 

Colospira 246 

quadrata 184, 249 

runcinata . . . . 184, 249 

sinuata 249 

Colpospira guillaumei 183, 

248 

Columbeila attennata . . 271 

COLUa NOVAK-HOUiANDIAK 

ORANmcrTLUS ... 183, 267 
COMTTILEDA . . . . 181, 186 

Conus anemone , . . . 263-4 

carmeli 264 

dinder&i 264 

jukesii 263 

maculatns . 263 

maculoBUfl 263 

novae-bollandiao . . . 264 

papilliferus 263 

remo 264 

Convolvulus erubescens . 17 

marginatus 498 

Corcyra cephalonica . . 157 
Cordania gardneri . 63, 468 
COSMKTALEPAS .. . 182, 218 
Cosmotricha notodontina 414 
Coamotriche indaatifksta 

Cotana 400 

serranotata S99 

Cranopsis 217-8 

Craepedia ofarysantha .. 17 

flobosa 17 

Craspedotriton 271 

speciosns 271 

Crassatella . . . . 202, 204 

aurora 181, 204 

hankai . . 204 


CrassateUa carnet . . . * 204 
castanea . . . . 202-3, 260 

contraria . . . . . . * . 204 

corbuloides 203 

cumingii 203 

decipiens 202-3 

donacina 203 

errones 203 

fulvida 182, 204 

gibbobulus 264 

kingicola . . 181, 204, 260 

lamarckii 203 

obesa . . 203 

pnlcbra 202-3 

sulcata . . ...... . . 203 

Crassatellites kingicola . 202 
Crassatma •» .. •• •* 204 

Crassitina 204 

Crenclla 197 

globularis 198 

impactus 197 

Crexa 403, 405 

acedesta 406, 408 

anthraa^oid^s 406 

dianipha 406, 408 

tola 406, 408 

hyaloesaa 407 

macroptila . . . . 406, 408 

punctigera 406-6 

rboda 406-7 

subnotata . » . • * • 406-7 
Crinum Oaccidum . . 12, 16 

latifolium 326 

Crocidosewa plebeiana . 167 
Cromus bohomicus 47, 49, 50 
murchisoni . . . . . , .52 

Cronia 274 

amygdaluB 275 

paeudamygdalus . . . . 275 
Crossea cancellata * . . . 251 


carinata . . . 

251 

concinna . . 

.. 183, 261 

consobrina • . 

261 

labiaia . . . . 

. .. 183, 261 

lauta . . . . 

251 

naticoidea 

251 

prineeps . . , 

* * « * « * 2&X 

eemiomata .. 

251 

sublabiata .. 



Cbosssola ..... 183, 251 

Croseotarsus tumipenBls xxix. 

Crotalaria . . . . 6 

Cunninghainii . . 9, 11, Id 
diasitiflora .. 10, 11, 16 
retusa ♦. .. .. .. 154 

striata 153-4, 157 



mvm. 


bcv. 


Crypbalua jatrophae . ^ 158 
Cryptomeria japonica . . 60 


Cryptonyinus 46 

angufltua . . . , * . . . .46 

AKGUSTUe 50 

duntroonensis 51 

incertiis 46 

INOEBTTJS 48 

perannulatus 46 

FKRANNULATUS 50 

piatynotue 46 

ptjATynotus 47 


Cypraea axigastata . . 256-7 


angustata coinptoni . . 256 

angiistata piperata . . 256 

anneniaca 257 

australis 257 

comptoni 257 

eximia 257 

hesitata 257 

lamarckii var. alba . . 257 

xnaculata 257 

piperita 256 

rosea 257 


Tobustus 46, 48 

ROBXJ8TU8 49 

spryi 47 

Oryptoplax xiv. 

Cryptothrips (?) intorquens 

281-2 

CryBptotofna zonalis . . 265 
Cueullaea concaniera , . 186 

minuta 186 

Cucumift sp 17 

Cuneus truncatus . . . . 208 

Cupidoliva 183, 269 

Curis aurifera 531 

FAIBMAIBEI 531 

OBSCUIIA 630 

Bplendcns 531 

YALGOWSIS 630 

Cuacuta 55-6, 64-6, 71-2, 76, 

78 


axnericaaa 73 

australia 55 


epilinum 55 

euFopea 65 

glomerata .» •• »• 55 

monogyna 72 

Cyatba^a nuusnlata • « 155 
Cybister tripunctatus . . 167 

(^lestheria 182 

hislopi 120, 122 

Cyolopborufl fterpens 486, 487 


Cyclophragma . . . - 408, 416 

cyolomdUk 418-7 

Cyllene lactea 270 

Cymatiella 183, 254 

quojd 184, 258-4 

Cymatium bartbelemyi . 258 
spengleri 253 


Cymbiola complexa 183, 268 


Cytnodocea xv. 

Cynosarga 401 

omata 428 


Cyphonoehdus 272-3 

Cyphostieba caerulea . . 166 
Cypraea alba .... . . 257 


s<?otti 257 

spbaerodoma 257 


spurca var. alba . . . 257 

toxorhyncha 257 

turdua var. alba . . . 267 

umbilicata 257 

Cypretta globulus 314, 317, 

323 

hirsuta 322 

minna 322 

viridis 320 


JCypi^dopsis aubtralla 322>3 

glohultLs 317 

Cypria benuelong . . 321, 323 

eandonoides 317 

lateraria 321, 323 

reticulata 322 

Cyrtorbinus mundulus . 159 
Cytberea disrupta . . , . 210 

excavata 208 

kingii 182 

murrayana 211 

paueirugata 211 

submultistriata • . « . 210 
vaginalis 208 


Dacus xanthodea . * . « . 161 
Dalbergia monoaperma 165-6 
Dalmanites loomesi ... 51 


meridianuB 51 

Dantbonia 11 

penicillata 15 


Daphnelia graeillima . . 264 
Daphnia carinata . 314, 321 
oarinata var. intermedia 

823 

ohiu^iata 314 

Daphnobela sp 264 

Darala consuta 399 

rosea . . 399 

Daucufi braebiatus .. 12, 17 
Davallia dubia 487, 490, 402- 

3, 495-6 

Daviesia 494 

ulicitia .. 490, 492-3, 495 


Dawsonia sp. . . . 485, 487 
Decadarebis heterogramma 

156 

Deltastoma 359 

TJNIPUKOTATA 359 

Dendrobium pugioniforme 

483, 486 

teretifolium 486 

Dendrocephalus . . 129, 131 

Dennstaedtia 486 

davolHoides 485 


Deragena proserpina . . 153 

Desmumetopa 336 

ciliata 336 

m-nigrum 336 

Diaclina nitida 34 

Bianclla sp 492-3 

Dioaniara 499 

scalprum 499-502 

Dichaetomy ia annata . . 140 
Dichomeris transecta . . 156 
Dicksonia antarctica 483, 

486, 487, 490 
Diohrofnosoma majtis , . 406 

Dicyphus minimus . . . 169 
Didiscus glauoifolius 12, 17 


Dicffenbacbia 108 

Digglcsia 403, 421 

australasiae .... 422, 424 

crocota 421-3 

cycloloma . . . . 422, 424 

DASYMALLA 422 


ECNOMA 421-2 

nana 422, 424 

rufescens . . . . . . 422-3 


spodopa 422-3 

TKPiHROPSIS 422-3 


Dilochrosis browni . . . . 312 


Diodora lineata 220 

watsoni 221 

Dipbuoephala cribbipenkis 

294 

ignota 293 

nitens 294 

nitidiooUis 294 

HAOBOPS 294 

PARVICKPS 293 

puberula 294 

^ebmondia 294 

rufipes 294 

tarsalis 204 

Diplatia 90 

Diplodonta adomsi 182, 206 

jaeksoniensis 206 

Diplomoriza 262 


Dipodium punctatum . . 492 



Ixvi. 


IKDSX. 


Di&tomuiu variegatum . . 516 

Dodonaea ® 

attenuata llj 1® 

viscosa . . * » 11> 16j 160 
viscosa var. spatliulata 11> 

16 

DoiJOflOSSKA . . . . 163, 251 

Donax scripta 209 

Doodia aspera 487, 490, 492- 

3 

Poryanthes 328 

exoeka 327, 476 

Dorvpliora . . 486, 489, 497 
sassafras 483, 485, 487, 

490 

D osi ni a caorulea 1 83, 208 
eircinaj'ia . . . * - . • . 208 

crocea 208 

victoriae 183, 208 

Drimys 486 

dipetala * » 485 

DtrosopMla all>offaaciata 349 
cit^jo * * • • • * 349 

ALBOSTRIATA 352 

ampelophila 354 

austral ica . . . . « . . . 348 

biradiata 348 

buscki 352 

FLAVOHIHTA 354 

FUSCITHORAX 353 

imiuigi’uns 361*2 

inornata 354 

melauogaster 354 

hyoetophaga . . . . 350-1 

NIGROVITTATA 352 

POLYPORI 350-1 

repleta 349, 352 

SETIFEMUR 351-2 

Drupa chaidea . * . . 274-5 

marginalba 276 

tuberculata 275 

Dryopteris decomposita 486- 

6 

tenera 485 

Dunhevedia crassa . • . 323 

Dupliearia 262 

Dura mai^nepunctata . 398 
Dysarchua bates! . . . . 538 

TRRKOUBARIS . . ^ 637 

Dysdercus impictiventris 159 
insularia 159 

Eanas fabia 164 

Ebenolus bakksi 43 

MINOR 44 

sub-viridis 44 


Ebeuolus vernieatus , • . . 44 
wollastoui . . 44 

Ebuma 269 

Ecbium italicum . . . . xxxi. 

Edmondia 468 

Elasiaoinyces 104 

Electroma 191 

EtEGIDION AUDAX . . 182, 220 
ELONICHTHYS UAVIDI . * 603 
Elytranthe aignata , . . . 93 

Emarginula 217-8 

Candida 216 

conncctens . . . . 182, 217 

conoidea 216 

devota 217 

hedleyi .. ....... 184 

Enamillus maurioei . . . 311 

Bnchoptera 31 

Enchylaena tomentosa . . 16 

Encrinurus 46 

barrandei 47 

boheinicus 47, 49 

bowningensis 47-8 

duntroonensis . . 46, 51-2 

etheridgei 46, 60 

frontalis 47 

FRONTALIS 61 

mitchelli . . . . 47-9, 51-2 

rnurchisoni 47 

punctatus 46-7, 61 

rothwellae 47-8 

seebachi 52 

silverdaletusis . . 47-8, 62 

spryi 47 

varioloris 46 

Encyalesthus punctipennis 

39 

Endelus subcomutus , . 622 

Endaptychum 108 

agaricoides 110-1 

Endothina . , , . . . . , 636 

SQUAMOSA 637 

Engaeus xxiv., xxv. 

Enithares 463 

Entometa .... . . 403, 417 

adusta 405 

albida 417, 421 

apicalis 417-9 

OHLOftOSAOOA . . 417-8, 420 

cycloloma 424 

despecta 418 

(fiviea 404 

fervens 417-20 

^ttularia . , . . . . 417-20 

ignobilis 428 

marginata 417-8 


Entometa obl^qua . . . . 404 

plinthopa 424 

punctigera 406 

aobria 417-8, 42U 

spodopa 423 

Eothrips 282 

Ephydra 333 

Ephydrosoinis 331 

AUSTRALIS 331 

Epicoma 401 

Epitonium granosum . 252-3 

granulosa 253 

Erechthias zebrina . . . 155 
Eremocitrus glauca . . . . 82 

Ercinaea 403, 409 

Konospilu 409 

Eremonoma . . * . 403, 409 

APASTA 409-10 

HOLOPOLIA 410 

NEPHKLODES 410 

ZORISTIS 410 

Eremophila . . . . 8, 9, 12 

alternifolia 10, 17 

bignoniflora . , , 11, 13, 17 

Brownii 10, 17 

Puttoni 10 

Duttonii 17 

Freelingii 8 

latifolia 8 

Latrokn 8, 10, 17 

longifolia 10, 17 

maculata 8, 17 

mitebelli 84-5 

oppositifolia . . . . 10, 17 
polyclada . . . . 11, 13, 17 

Sturtii 10, 17 

Eriogaster hehes . . . • 427 
Ugnom . . , . . . . . 427 

f simplex 428 

Eriophyes bsuoaltpti 393, 

396 

pyri 396 

vitis 395 

Brodium eygnoram . . 12, 16 
Erycina aeuponeta 182, 207 
cardioides .. .. 207, 210 

elliptiea 207 

fragilis 207 

inaeqoilatera 207 

laevia 207 

miliaria 207 

obscura 207 

pellucida 207 

radiolata 207 

trigona 207 

undulata 207 



Erythrina . . . . 

. . , . viii. 

Chrifiti-galli . 

328 

Estheria . . . . 

.. 132, 134 

birchii 

132 

dictyon , . . . 

.. 122, 134 

elliptica . . . . 

. 122, 134 

lutraria . . . . 

. 121-2, 134 

packardi . . . 

. 121-2, 134 

rubra . . . . 

. . 121, 134 

BUBRA 

134 

sarsii . . . . 

. . 122, 134 

Ethalia 

228 

cancellata . - . 

233 

Ethiiiinolia . . . 

227 

PBOBABILIS . . 

. . 182, 228 

Ethon affinis . . 

07 

** •* V* 

brevis . . . . . 

27 

TiKAl 

26 

Eubrancbinella . 

129 

Eucalyptus 60, 162, 476, 478, 

486 

, 489, 495-7 

agglomeraia . . 

.. . 148-9 

aIVikIiir 

92 

CpI Vi V V 

alopbylla . . . 

. . . . . 32(5 

altior 

. , , 148-50 

apiculata . . . 

, .. 149-60 

Bauerleni . . 

. . 148, 150 

bicolor 8, 12, 

16, 84-6, 91 

Blaxlandi . . 

. . 147, 160 

('onsideniana . 

. .. 148-9 

coriacea . . . . 

. 147, 150 

corymboaa . . 

. . . 149-50 

crebra 

. 85, 148-9 

Dalrympleana . 

, 147-8, 150 

Deanei 

. .. 148-60 

dives 

. 147, 160 

eloGophora . . 

.. 148, 150 

eugenioides vii 

147, 149- 


50, 380 

eximia . . . . . 

« ... 149 

fastigata . . . 

147, 149-60 

goniocalyx . . 

.. 148-60 

incrassatA var, 

dumosa 10 

ligustrina . . . 

. 147, 149 

maororrhyncha 

.. .. 147 

maculata . . . 

. . . xxix. 

maculosa . . . 

. 148, 150 

melon opbloia 

. . . . 84-5 

melliodora . . . 

147 

mierantha . . . 

. . 148-60 

miorotheca 8, 12, 16, 17, 


91 

Moorei . . , . 

147, 140-60 

Normantonensis 


oleosa . * . « « 

. . . 10, 13 

oreades . , . , 

. . . . 148 


IKOOX. 

Eucalyptus panieulata 148-9 
piperita . . . . 148-50, 492 

populifolia 91 

punctata MS-SO 

radiata . . . . 147, 149-50 

resinifera 149 

rostrata . . .8, 12, 16, 17 

rubida 148, 150 

Shlressii 149 

sideropliloia 148-9 

Sieberiana 148-50 

sp 487, 490, 492-3 

squamosa 148-9 

stricta vii., 148-50, 386, 

390, 393, 395 

tereticornis xxix. 

terminal is . * . . 9, 16, 17 
viminalis 148, 150, 487, 

490, 492-3 
Eucanthus felscbei . . . 286 
TRICARINATIOEPS . . . 286 

Euehelus atralus . . . . 230 

baccatus 230 

scabriusculus 230 

Eucosma defensa . . . . 156 

eumarodes 156 

Euckassatk^la . « . 181, 202 

castanea 203 

eumingii 203 

kin^cola 203 

obesa 204 

pulchra 203 

Eugenia eucalyptoides . 95 
malacoenais . 155, 157, 161 

rivularis 154 

Smithii 485 

Eulimnadia 132-3 

dahli 122 

* 133 

sordida 121-2, 133 

stfmleyana 133 

victoriensie . . , , . . . 122 

Euhaboia 182, 211 

Eumones ovalauensis . . 158 
Eumeta nesioides . . . • 403 

Eunaticina 256 

papilla 256 

Euoplothripa bagnalli 280-2 
Euphorbia Drummondii , 16 

ercmophila 16 

pepiuR 496 

Eupoec^la australasiae var. 

intricata 312 

Enproctk 898 

Eupterote 400 

Eurybia australis .. ..28 


Ixvii, 

Euryomma 146 

peregrinum* 146 

Euryspilus 626-7 

australis . . . . 23, 529-30 

cbalcodes . . . . 23, 529-30 

viRTWS 529-30 

Eurytrochus 224 

strangei 184 

Eustrepbus Browuii . . . 493 

Eutermes sp 293 

Eutorcuma cupreum . . . . 38 

minor 37 

Eutropia 232 

Exelastis puniilio . . . . 155 

Exeretoneura . . . , 448, 457 

ANOU8TIPRONS 458 

maculipennis 458 

Eximiotiiraoia . . , 181, 199 

angasiana 199 

brajsieri 199 

jacksonenais 199 

jacksoniana 199 

modeata 199 

speciosa 199 

Exocarpus 9, 476 

apliylla 10, 15 

Fagua 478 

Faiinia 146 

Fasciolaria 265 

australasia 264-6 

bakeri 264-5 

coronata 264-6 

decipiens 265 

fusiformis 265 

traposium . 265 

tulipa 265 

Fautor 182, 230 

B\dania 206 

uflta 206 

Felaniella 206 

Fkbotjsonina 837 

MICROOEBA 338 

Fieus Borclayi 160 

minor xxvil. 

mollis . . . . . . , . zxvii. 

petiolaris zxvii. 

platypoda zxvii. 

rubiginoaa xzvii. 

sp 76-7 

Fieldia australis 485 

Fissurella 217, 221 

concatenata 182 

biantula 220 

iucii 220 

listeri 220 



TWDBX. 




yissurella macroschisma 219- 


nigrita 

oblonga 

priichardi . . . . 
rubiginosa . . . . 
Fissurellidea . . . . 
biinaculata . . . * 

trapczina 

Fissuridea - 

lineata 

Flabellum australe 
Flindersia maculosa 


20 

182, 219 
. ..219 
.. . 219 
.. .237 
.. .218 
. . . 218 
. ..218 
. ..218 
221 

.. . 206 
.. 81-2 


Fluotigkb ROVANua 182, 209 


Fluviolanatus 181 


Fluviolanatus 196 

Fossarina legrandi 182, 226 
Fucus gigaateus . . . . 198 
FusanuB acuminatuB 13, 83 

persicarius 13 

Fusus imbricatxis . . . . 271 

legrandi 268 

pyrulatuB . . . . 183, 268 

tasmaniensis 267 

ustulatus 268 

waitei 183 

Fusiuus grandis . . . . 267-8 
novae-hoUandiae . . 266-7 
waitei 267-8 


Oadinia 277 

coniea 277 

Oafrarium 210 

ijs 

(juoyi • * • » * * • • • 

Qaimardia fucicola . . . 198 
taamanica * . . . 183, 198 

Oideopsis 390 

Oalfexdtts IBS, 271 

Galium umbrosum 487, 490, 

492 

Gallacea sclerodema . . 114 
Gallobelicus crassicorniB 169 


Gori livida 212-3 

menkeana 213 

Gastridiota 400 

adoxima 400 

Gastropttcha rufescms . 423 

Oaurax 864 

ATUI8ETA 355 

nigritarsis . . . . « » * 355 

quadrilineatus 866 

Gazamoda 183 


Geiton opl esi um cymosum 

487, 493 

Qeleehia gossypiella . . 166 


Gemmoliva 183, 259 

Gena impertusa 184 


ni^a 223 

strigosa 223 


Geniostoma ruproBlre . . 154 
Geranium pOosum . 487, 490, 

492, 496 

Gerbera Tanghin , . . . 326 


Germarica 30 

Gibbula 224 

ooxi 182, 226 

galbina 226 

lebxnanni 226 

multicarinata 224 

preksianus . 226 

Qitouides per&picax . . 349 

Glaridacris . . . . 339, 346-7 

catoBtomi 347 

Gleicbenia dichotoma 490, 

492 

flabellata 487 


Gloasopteris xxx. 

Glyi^oria ramigera . . 12, 15 
Glycine clandestina . 11, 16 
Glycymeris suBtralis . . 187 

austraHis 189 

australis flammeus . . 187 

cainozoicus 189 

crebreliratus . . 183, 188-9 
flabellatus 183, 189, 190, 


250 

dammeuR 188-9 

gealei 189 

grayanus 189 

hedleyi 188 

holoaericus . . , 183, 188-9 

insignis 190 

kenyoniana 189 

laticostatus 190 

maocoyi 190 

pectinoides 190 

queenslandicns ..... 188 

Bordidus 189, 190 

atriatularis 187-8 

SHUATULAHIS StrSPEOTUS 


181, 189 

RubtrigonaliB 190 

tenuicostatus .. 188-9 

Gl^^hk 218 

lineata 220 

watsoni 182 

Olyptozaria .. .. 183, 248 

Goldins 47 

SIHOT.niARIS 63 

Gomphrena globosa . . . 165 

Gonocephalum 637 


Goodenia ovata . . . . 495-6 

fcp 17 

Gossypium barbadense . 164- 

6, 168-60 

Gouldia australis . . 182, 209 

GouTjDIOpa 182, 209 

Gracilaria soyella . . . . 166 

Qracilipiirpura 272 

Granuliscaia 253 

Granulobacter 443 

Graptophvlum pictnm . . 160 
GreviUea \ . . . 60, 162, 478 

aculoolata 89, 90 

Banksia 327 

buxifolia 60 

robuBta 60, 326 

scricea 60 

stenobotrva 15 

striata 10, 16, 81 

Gunniopsis quadriflda . . 16 
Gynandropsis pentaphylla 

156, 159 

Gyropbragmium . , . . 97-8 


Habrophylla euryzona . . 398 

Hakea dactyloides , . . . 59 

leucoptera 10, 16 

Haliotis albicans . . 222-3 

albieante 222 

brazieri 222 

coceoradiata 184 

eoccoradiatum 222 

conieopora 222 

eyclobates 222 

emmae 222 

gigantea 222 

bargravesi 222 

impertusa 223 

laevigata 222 

naevofw 222 

naevoBum .. .. 184, 223 

KABVOBTTU mPROBUntTK 


182, 222 

naevosum tubiferum . 222 


roei 222 

BoalaiiB 222 

tricostalis 222 

tubifeira . , .. .. 222 

Haplogonotopus vitiensi« 168 

Haplonyeha arvieola . . 307 

oampestris 808 

data 308-9 

coloesa 308 

4ttbia ftp 

j^aceta . « • « . . . , , 304 

mCBRIATA 308 



INDEX. 


Haplonyoha fimbricoldi.s 305 
fimbripeimis 305 


gigantea 300 

gouldi 308 

latelvricola 306 

longipalpis 300 

nmrginata 300 

maurioei 307 

opuca 30!) 

rAj.LiDA 307 

pilosa 308 

pulcliripcnnis 307 

300 


TABSALlSt 300 

tastaceipcnnis . 304* 308-9 

tliorncipa 308 

triebopyga 305 

llapioplax arbulum . . xiii. 

laiOigiiiorta . . . . 184, 214 
Har>tonrus totragonus . 157 
Hardeiibergia monophylla 

493 


Hastula 203 

llaimrnannia meridianus . 51 

HauBtallotyphls 272. 

Haya auBtralis 153 

Hedycarya 480 

angustifolia . . . . 485, 487 

Haiinonisciis 239, 241 

ornatiiR ineonspicuus . 238 

Helichrysum 11 

apiculatum 17 


eiatum 490 

sp 487 

Selina 142 

addita 142 


calyptrata 142 

dnplicata 142 

flavofuBca , . 143 


imitatrix 


143 


Heliotropium curaasavicum 

17 


Helipterum * . 11 

floribundum . . . . 9, 17 
polygalifolium , * . 9, 17 

Btrktum 9, 17 

Helix 162 

aspera 161-2 

aspora var* depressa . 161 
aapera var. puncilulata 161 
aspera var. tennior .. 161 

Hetlula undalis 165 

Sex&iehionaapia minor . 160 

Hei^toma 216 

aapera 216 

rngosa .... .... . . 216 


Heritiera littoralis . . . 159 

il erpctocypris stantpijana 

317 

Herpetopoma 230 

.H(4(?r()cljeira australis . . 34 

nitida * . 34 

tropica 37 

TKOincA 33 

Heterodcndn n\ olcaef ul iiiui 

11, 10 

llcItTonyx 295-0 

brevicollis 295-304 

BKKVKx^Kia . . . . 298, 301 
OLvi^EALi.s . , * . 298-9, 303 

coxalis 295, 297 

coxaliH 296 

cinuRiritONB 298 

liarpaliims . . 29(»-8, 303-4 

Jiispidultus 299 

iN(X)NSTANs , . 298, 302-4 

lividm . t 298 

NOCTIVAGIT8 , . 297-8, 302 
pitanopkhajs , . . 298, 300 

sctiter 297 

torvus 299 

TrUN'SVKHSOfOLITUS , . 298 

303 

TKIDENTATUS . . . . 298-9 

UNIDKNTATCH 290, 298. 

303-4 

licterorissoa secunda ... 246 

Avilfridi 184, 245 

Helcrozona fnitieosa xi,, 184, 

214 

subviridk . . . . xv., 214 
Hoxa.cotyle grossa . . . . 517 
Hibiscus diversifolius . 154 
rosa-sinensis . 154, 169-00 
tiliaceus . . . 154, 150, 159 
Hieroxestis aurisquamoaa 155 
eitrinodes 156 


Hipj)otion eelerio . . 
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490, 492-3, 495-6 
Hy dromedusa maxi milijuia 
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Hydrophilus 429 

Hylmnyia 138, 142 
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matruelis 308 
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Hyinenia i'asfuali.s . . . . 155 
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Tlypolimnas bolina . . . 153 
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Icerva purchasi 100 
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Incisura lytteltoiuinsis , 215 

Inopua despectus 361 

Irabricai’ia porphyria . . 209 
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purua 183, 214 
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Iseilima mitchelli . 9, 11, 15 
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Tsopogon 162 

Isotoma petraea 17 
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Ijftda orfibrccostata • • • 1®^ 

etifticula ^31, 185 

banleyi 1^ 

longicandata 

rniliacea 

•woodpii 
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TRIOHOSTEBKA 309 

Lepidium fasciculatum . . 16 

papillosum 11» 15 

Lepidurus 

angasii 123 

comt>re$su8 . . . . * * • 
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Leptospermum . . . . 22, 60 

flavescens 495 

stellatum . . . . . . 60, 495 
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Leucophenga 349 

albofasciata 349 
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scutellata . . . . * • * • 360 
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MAJOR 540 
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SPIiBNDRNS . . . . . . 541-2 
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lima 194-5 
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murrayi 134 

nimbi far 181, 196 
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Liffynadra sordida . . . . 133 
stmleyma 133 
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brunneus 122, 1|2 

PAKVISPINUS . . . 121, 182 
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tatei 122, 132 

Limnetis 1^ 
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maelesyana . . . 121-2, 

tatei 121-2, 135 

limnoecia inconcinna . . 150 
Limnopbora NiGKiORBiTAiiifi 
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OPACIFRONS 1^ 

trian^la 1^ 

Limopsis erectus 15” 
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Lioeoneba 
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Liocrobyla paraschiata . . 1*^6 
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orytbropterus 288 

^3 

gagatioeps ^1 
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laetua 291 
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lac vis 292 

LONOIPlIilB . . . . . . i 288 

Inridipennifi .. .. . . 287 

ttinor 291 
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nigroumbratua . . . . 289 
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picipennis 289 

PILIOKPS 289 

rotundipennis 290 

rubefactUB 290 

a?ABSALZ8 287 

TIBIALIS 291 

vestitus 289 

Liparis 397 

lippistes blainvilleaans 261 

consobrina 261 

gabrieli 261 

graeilenta 251 

helicoidcs 261 

separatista 251 

torcularis 251 

zodiacus 251 

Lironoba australis 184, 244, 

261 

Lissarca picta 186 

Listoca liguaria 412 


Lithodomus barbatus . . 181 
Litorina tuberculata . . . 244 
Lodderena 182, 233 


Lodderia lodderae . . . . 233 

minima 233 

Lomatia 496 

longifolia . . , . 492-3, 496 

silaifolia 492-4 

Lophocatereft puaillus . * 157 

Loranthus . . . . 56, 168, 485 

amploxans 93-4 

Benthami 81, 87 

Bekthamx 86 

Betchfti 92 

biangulatus 93-6 

bifurcatus 86, 93 

braoteatus . . 91 

Britteni 92-6 

BnitTEKi 92 

fianuB 83 

82, 84 

celastroides 93 

congener 84-6 

conspiouus 84, 92 

dictyopblebus 96 

exocaipi 16 

ferrujsrinifiorus , . , , . 79 

PitzjsreTaldi 88 

FrTZGKBALni 89, 

Oaudichaudi , , » . 82, 84 
gibberulnR , , .... . . 79 
grandibracteus 79^ 86, 90i 
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Hxlliana . . « . 

• « 


80 

insularum . . . . 
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95 

linearlfolius . . 
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91 
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89 
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60 
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amplexifolius 
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95 

Lucasi 
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92 

Luoasi .. ,, 


80, 

81 

Maideni 
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89 

Maidbki . . , . 
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87 

Miquelii 
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83, 85 
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MitcheMiana 91 

Murra>l 91 

Nestor . . , . 79, 88, 91-2 

nutans 83, 86 

nutans 82, 84 

ohliquR 87, 92 

pendulus 85-7, 92 
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amplexif alius 86 

pendulus var. canescens 84 
pmdulus var. canescens 84 
pendulus var. ccmus . . 84 
pendulus var. parvi floras 

83 


Preissii 15 

pruinoBus 84 

Quandang 79-90 


Qumdang var, 

amplexifolius . . . . 86 

Quandang var. Bancroft! 

84-6 


Quandong 15 

sanguineus 91 

signatus 93, 96 

signatus var. amplexans 

^ 84-6 

app 77 

vitellinus . . 79, 90, 94-5 
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Loricella stngasi 214 

Lotorium 253 

abbotti 263 

parkinaonianum .... 253 

radiale 263 

textile 253 

tortirnstm 253 

woods! 253 


Lotus australis IG 

Lucapinella 218 

mgrita 219 

oblonga , 219 

pritchardi 219 

Lucina lorazieri 206 

iuduta 182, 206 

mayi 183, 20G 

Luffa aegyptioca 157 

Lycoperdon Warnei ... Ill 
Lycopodium densum . , . 492 
Lyctopholus rugicoUis xxiii. 
Lyna mitraeformis , . . 258 
Lyrotyphis 272 


Ma<^haeroplax 227 

MaeOwanites 97 

Macridiscus 211 

Macrocalli&ta 210 

disrupts 210 

inflata 210 

kingii 210 

lamarckii 210 

rutila 210 

Mae rones 31 

Macroschisma 218 

(joinfjressa 220 

hiatula 220 


novtiecaledoniae . . . . 220 
tasmaniae .. .. 183, 219 
Maerothrix spinosa . , 320-1 


Maerozamia 476 

Mactra 202 

Maechidius BT/TERMiPHiLtrs 

293 

excisicollis 292 

gihbieollis 293 

major 293 

PUNOTICJOLLIS 292 

sordidus 293 

tibialis 293 

Magnolia 478 

Mallodeta 400 


MalJotus pbilippinensis 280 
Malurus leiieonotus ... xxv. 
Mangifera indica 164, 156, 

m 

Marcia 211 

nitida 210 

scalarina 211 

Margarita angulata . . . 228 
Marginella caducocincta 184, 

261 

Mentions 184, 261 

^rabrieli 184, 261 

patliffi 184, 261 
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Marturega .. . . - • 
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leiK-adeiidroB var. 

Haligna 

salipntt 

trit^'boslaehya 

Melantipliila australa.^iae 528 
cupripes 525-G 

latkeps 

rainiflonis * . 108 

Melutehyx . . . . 182, 207 

Mclobartina 

Melobasis 

laticepfi 

ob«eura . . . . * 

Mendicula memorata 182, 

206 

Menepbilus corvinufi ... 36 

laehifl 36 

rtTLCHER 36 

Merista plebeia . . . 409-501 

acalprum SOO 

MeroHeiniB 368 

MeBonibryanthemum . . . . 6 

Meboclancxjlttr . . 182, 224 
Mc&ocvclopB obsoletus 314, 

317 

Mesoduepta 401 

HAHIOTOMA . . . . . • 401 

MMalleRtbes metallescens 312 
Metanaatria psidii . , . 428 
Metoponia . . . . 361, 303-4 

gemina 362-4 

rubriceps 362-4 

Metrosideroa tomcntoaa 325-6 
Micretyche ferruginea ... 33 
** t. .. .* *• • 33 
Microcantharis niinuttts . 429 
Microeaatalia globithorax 

523, 527 

MicrocitruR australasica xxx. 

aastifalia •• .. *• *. xxix. 
Micrococcus ureao . . . . 437 


Mieromelum pubescens . 154 
Mierovohita aiwtralia 268-9 


oiirpureostouiu 
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Mietis profana 1^3 

Milicliiella 

liicleipenuia 336 
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Miaireenchus . . . 182, 2J2 

A1 .. .a .. .. . O'ttv 


Miiiiopeus . . *^^2 

Miinnlua graoilin 1^ 
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Miriolia 

agapeta ‘-"2 

arata 

beliula 

philippeiiBis .. .. .. 

pidebcmrna ... 
riTE( .’OTimm a emenuata 

182, 229 

roBulenta 

.V lii. » 

Minuria 

integerrima 

Mirbelia grandiflora ... 4i; « 
Muscunthus japonieus . . lf«) 

Mithippia ^ 

Mitra miraiida 

Modiola albiaosta . . . . 
albicosta var. spatula 197 

australis 

pcuctccta * 196 

trapezina 198 

victoricte 19* 

Modiolarca .. 198 

subtorta 181 

tasmonica 198 

Modiolaria 196, 198 

Modiolus albicoatus 181, 196 
arborescens . . . 181, 197 

amdatuR 197 

australis 197 

DEIJNIFICUS . . . 181, 196 

victorioc 183, 197 

' Moerodea kersbawi . . . . 33 
Moina tenuicomis .. .. 322 
Moinodapbnia macleayii 321 

Monilea 226-7 

angulata 227-8 

apicina 228 

lentiginosR * 227 

oleacea 227 

prodictuR 228 

vitiliginea 227 

Monodonta , . . . * . • • 230 


Monodonta baccata . . . . 230 

labio • 213 

Montfortula 216, 218 

Mprgatiia glabra . . . 12,^ 17 

Momyrus 347 

Morula 274 

umbuslulata 275 

granulata 275 

marginal ba 275 

nodulifera 275 

Mueuna aterrinm . . . . 155 

Mile h le.n beck ia C unnin ghairui 

.12, 15 

Murcjiisonia sutorie . 249-250 

Mu rex coins 267 

tubiJ'er 272 

Musa sapientuui 154 

Musca d(tmestica .... . 161 

Mydaea rigidiseta . . . . 140 

Muse ulus 196 

barbatus 196 

eumingianiis 197 

erosiiR * . . . . 196 

]u\uliieciae 197 

receiLs 197 

rostratus 196 

splendid us 196 

snbtortus 190 

My a marginipeeta . . . 184 

Myadora . . 200 

albida 200 

angustior 200 

australis 201 

brevis 201 

OOMPLEXA 181, 201 

corrugata . . 200 

elongata 183, 200 

ovata 200-1 

pandorifonuis . . . 201, 250 

proelonga 2O0 

aoyAXA 181, 201 

subalbida 183, 200 

Mycodroaophila 350 

Myochama keppelliana . 250 

Myoporum 12 

aenminatum 10 

desert! 8, 10, 17 

platycarpum . . 10, 17, 88 
tenuifolium var. 

acuminatam 17 

Myosotia australis ... xxxi. 

versicolor xoi* 

Myriangiam aeaciae . . xxxii 
doHobospennum • , • xacxi. 
duriaei .... • . • « xxxi. 
montagnei xxxi. 
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Myiiaoephalus 11 

Stuartii 9^ 17 

Myrtaea botanictt 182, 20(i 

brmrtea 2(Ki 

MyBella 207 

anomala 207 

Mybia 200 

Mvtiiicardia tasmanica . 205 
Mylilus arborescens . . . 197 

canalieuliijs 195 

(ilscors 198 

dunkcri 190 

o( lull ft 195 

(ibftcaruft 195 

pbumlatuB 196 

polyodoiitoH 190 

tasmaniciib 195 

Myurtdla 202 

(Mynrellisr*n) 

(hiplicatoidcP . . . . 202 

Myurellisf*a 262 

duplicala . . . , . . . . 262 

Naacula 182, 238 

Na('eHa 238 

parva 182, 238 

Nadiaba parvigutta , . . 428 

'Natri<’ayH Adnoeint/iana 184, 

0(^0 

Nascio lunarLs 23 

vctuwta 23 

Nawsa prasjftigranofta , , 270 

laKrnanica 271 

Nasftariuft munieriarui . . 270 

nijrella 2704 

s(a'ni^p*ano&iis 270 

tnBinanicus . . , 184, 271 

viciorinrmft * 270 

Nalifsa Hhorehami 184, 254 

sabooHtata 264 

niiihilicata 183 

Nanftitoria saulii . . . . 214 
Nidi t rift vitionsis . , . 1654 
Nonbuba.ftk'ft mirooidncta 627 


Neocuropsit^ 531 

Neoheteronyx 295 

lividuH 295-0 

lividm 290 

Neot lulls . 275 

siicc'incta . . 275 

iNeotomisita , . . * . • . 526 

achardi 520 

Neotrigouia okw.tua . . . 181 
luurgaritaecut . . . . 192- 3 

Ncralduft 5204 

liofttrychoidcs 527 

Noftiope ornaia 159 

Nesoslelos glaiuiu . . . 159 

heba b59 

Nauraahne 11 

NcunKdjyla . . . . 402, 420 

(*dna 420 

Niniryhia 520-7 

Nii’otiana suaveoleiis ... 17 
Taluicuin . . . . 150, 159 

Nitraria Kcliocbpri 12, IG 

Kothofagus sp 114 

Notiphila 335 

Notoacmea flamnicn 184, 

235-0 

flammea nnnxrTA 182, 

230-7 

AIIXTA MIMHEA 182. 235, 

237 

pattodi 184, 237 

scahrilirata 235 

sutcri 242 

NOTOBUnASTES 24 

AT^RARTTT^CATA 20 

niSTATtra 520 

OiJClDENTAUS . . . . 25-0 

ORIEKTALl« 25 

Notocabltsta . . 182, 210 

NowGinniTLA .. .. 182, 220 

Notolimoa 181, 194 

NoTxnmmTA .. ..182, 200 

Nottynanlair 350 

Notfinaeta •102'3 


fttriutiis 40 

Nui ula fkaetenta 181, 185 

pvisilla 184 

inubuiittta . . , . 181, 181 
Nutudanti cbuva , . . . 185 

erassa . . 1S5 

dolirnii 185 
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185 

lianli'vi 185 

iiiiliat'ea 185 

woods! i 185 

Nemella 182, 200 

Nvohiu 401-3 

Ny<‘t(*rimorpliii . . . 448, 459 

apiMSiwi 459 

Nvelcrimyia 459 

liorni 459 

Nyrtinoimis albidus . . xxv. 

australis xxv. 

Nyi'toziHluft crass us ... 35 
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jtarvus 30 
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OcjkmIus muderitatus . . 301 

(Jriihahi SftniftiSf'a . . . 397 

Oilouofttift 4t)2 

OloiK* ost.racina . . . . 398 

Oliva 259 

Iritimi 183 

Olividla 25^) 

}>ipliraia . , 258 

braziori 258-9 

i.'xqiuHita 2.58-9 

leui'ozoTia 258 

nyrnpha 183 259 

pardnlis 259 

solidula 259 

triticon 2.59 

Otniidilis hadromones . 401 
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Noobuprpftt is albosparsa 


atnoriraua . . . 

. 402 

quoroinuft . . x., xiii., 
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523-4 
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.... 402 

Onoha basaiana . , 183. 

244 

niifttralis 

524 

niorulafa . . . . 

.... 4fi‘> 

hafisiana 

244 

frenchi 

524 

shoot erii . . . . 

. . . . 4fi2 

gliiiuprosa 

244 

martnorata 

524 

uudnlata . . . . 

.. ..462 

Onf).ftt(*rrhup ftculpturatus 

33 
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Notoplax ftppriosa 

. 183. 2U 

vcdomnsns 
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531 

Notoprataktts , . 

37 

OnlbophagiiM orantcollis 


dilaticolUs 

59.5 

LITORATAS . . . . 

.. .37 


284 

LTVTDA 

5.«?2 

Nototrintttjs . . . 

, . 39, 40 

CTaiiuIatus 

1!8! 

niono<'broma 

539 

acacienftis , , . 

40 

Imagi 

284 

SAPPHIRA , 

R.'JS 

hackeri . , , , 

. . . . 40 

juhaliift 

284 

viridi-micans 

532 

jacksoni . . . . 

. . , . 40 

QrAnRTKom(x:)uj.s , . , 
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Opiiiogiossum laaceolatum 

xxx. 

Prantlii xxx 

vuJgatum .. .. . XXX. 

vulgatum var. Prantlii 

XXX. 

Opsirhina 403, 425 

alhida 421 

albigntta 425 

isibt'QiJtttdt •• ** •• *■ 42o 

cinereata 424 

cyclomela 417 

decorata 419 

fervens 418 

flexicosta 420 

intemerata 424 

metastigma 412 

nana . . . . 424 

mxsuta 424 

pudorina 424 

punctihnea 404 

pyrosocoma 426 

sohria * . . . . 420 

Opsirr^iina metaphaea . 405 
Orgyia semifuaca . . . . 397 
Omeodes pygmaea . . . 156 
Orthie striatula . . . . 601 

Orthomesus 231 

Oscinis 355 

Ostrea angasi 191 

angasii 192 

cucullata 192 

edulia 191-2 

epphippium 190 

glomerata . * . . 184, 192 

mordax 183, 192 

nutniama 191 

purpurea 192 

sinuata 191-2 

virescena * 191 

Otrintua 39, 40 

acacienaia -40 

jaokaoni 40 

atriatus 40 

Owenia acidula 10, 12, 13, 10 
Oxalia comicnlata . 492, 490 

Oxoiueria 202 

Oxyrneris 202 


Paclinistia solita , , . . 160 

Panhynyclopa annulieomia 

321 

Paohythaerua 204 

Pnphytricba minor , , , . 311 
Pnleoooecus rosae . . . . 160 
Palmaeorixa 401 


Panacela 400 

Pa n ax jsainbucifoiius 487, 493 
Pandanus odoratissiniua 160 
Panicum barbinode . . , 169 

distaehyum 160 

Pantola davescens . . . . 161 
Papilio schmeltzi . . . . 164 
Paracepliala minuta . . .23 

pistacina 23, 30 

vitticeps 535 

Paradrosophila interrnpta 

m, 353 

Parahippelates aequalis 331 

ALBI8ETA 330 

brunneicosta 330 

CX)8TOMAOULATA . . . . 329 

nJ80iPE8 330-1 

nudisets 330-1 

Pararltopaea 310 

Paralepidiota 310 

Paralimna 336 

Paralimnadis 132-3 

stanleyana . . . . 121, 133 

Paranagrus optabilis , , 168 

Paranisops 462-3 

IKCONSTANS . . . 463, 465 
INOONSTANS VHT. LUTEA 

404 

Paratemia 121 

zieziana 122 

Paratassa 526 

Paratenetes 37 

Parvacmea 242 

ILLIBRATA KBLLILA . 183, 

242 

Paspalum dilatatum . . 159 
Pas&idora quadrangnlaria 

169 

Patella aculeata . . 238, 240 

aegrota 273-4 

alticoBtata 241 

anatina 216 

calamus 236 

ehapmani 238-40 

ehapmani perplexa .. 239 

conica 241 

eretacoa 238, 240 

dicmensia 241 

fragilis 238 

gigantea 240-1 

hepatica 240 

inoonspicua 237 

insignis 236 

latic04^.ata . . . , . . 24l 

limbata ^41 -3 

lobata 220 


lutea 223 

macroscbisma . . . . 220 

neglecta 241 

peutaguna 240 

peronii 241 

perplexa 238-40 

pica 240 

rubraurantiaca , . . . 241 

scalarib 274 

solida 241 

squamifera . . * . 183, 239 
stellaeformis 240 

auccincta 273-4 

tasmaxiica 240-1 

textilioaa 273-4 

tramoserica 241 

tramosericus . . . . 241-2 

unguis-almae ■ 238 

ustulata . . . . 238, 240-1 

variegata 241 

variegatus 242 

victoiiae 240 

vulgata 238-40 

Patellanax . . . , 183, 239 
aquamifera . . . . . . . 240 
Patelloida alticostata . . 234 


AL'5ICX)8TATA anteua 182, 

234, 237 

AI*TI008TATA OOMPOiANAm 

182, 234, 237 


calamufi 236 

conoidea 236 

crueis 234-5 

dammea 234 

gealei 236-7 

hamiltonensis 239 

.iocksoniensis 235 

latistrigata 236-7 

marmorata 236 

mayi 235 

mixta . * 234-5 

mufria^ 235 

onychitk 236 

perplexa 339 

petterdi 235-6 

pileopeis 235 

punetata . . . . 182, 238 

aeptifonnis 234-6 

Stella 238 

submarmorata . 184, 236-7 
siibnndulata .. .. . 236-7 
3cten adsceneionis . * . 194 

albxus 193 

fumatus 193 

fumatns var. albus . . 193 
fmcm 193 
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Pect«n Idticostatus . » . . 103 


medius 103 

meridionaJis 193 

modestus 193 

novaezelandiae , » . . 193 

unMatm 194 

PectunouluB australis . . 187 

boddomei . . 189 

grayantta 188 

tiedleyi 188 

holosericuB 188 

laticostatus 250 

orlmulartB 189 

Peculator verconis 183, 269 

Pedalion 190 

ephippium 190 

xBognomon 190 

perna 190 

torta 190 

Pellaea falcata 486, 487, 490 

Penteune 478 

Peperomia pellucida . - . 169 

Peripatus 152 

Periplanata australasiae 161 
Periploma angasi , . . , 199 

micans 200 

Perkinsiella vitiensis , 168-9 

pMRMOPHILlDAB 430 

Permopiiilus 430 

? MINOR 431 

PINOOMBEI 430 

Pbrmosyne 431 

APFiNis 431, 433 

BELMONTBNSIS . 431, 433 
MirroHEiiUi . , . * 431, 433 
pmooMBEUE . * . 431, 483 

Permosynidab 431 

Pema . . . ; . • * . 402, 426 
brevipennis 426-7 

chlorophragma . , » . 426 

combinat/i 427 

exposita 426-7 

f Ravescons 428 

m^tasHgma 412 

vaHa * * • * 411 

Perotyphis 272 

Persoonia 60 

mollis 496 

salicina 69 

Pervicaoia . . » » 183, 262 

assecla . , * . * . 183, 263 

iiatttlata 263 

P^strophila 162 


Pbaennis fasciculata . . 637 
Fhalinm labiatnm . . . . 254 
pyrum 184, 254 


PJiaJium stadiale 254 

Phaonia pebgusoni .. . 141 

stupida 141 

umbrinervis 141 

Phaseolus adenanthns 154, 

156 

ealcaratuB 155, 159 

Mungo . . .... . . 164 

semierectus 159 

vulgaris 156 

Pbasianeila angasi . . 231-2 

australis 232 

inflate 231 

obtusa 231 

perdix 230 

rubens 184, 231 

speciosa 231 

variegata 231 

ventricosa . , . 182, 230-2 
Virgo 231-2 


Pbiline colunmaria 184, 277 
Philiris ilias innotatus 
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Pholadomya 200 

Phoradendron 55 

Phragmorisma 

anatinaeformis . . . 202 

watsoni 183, 201 

Phthorimaea heliopa . . . 166 

Phyllocoma 271 

Phyllodromia notulata . 161 
Pimelea petrophila ... 16 

simplex 16 

Pinara , . . . 403, 406, 428 
- cana . . . , . . . . . 403-4 

erubescitns 421 

metaphaea 403-5 

obliqua 403-4 

obtitsa 412 

pervicax 424 

rufeBoens 406 

sesioides 403 

Piophila casei 161 

Pison ignavura 158 

Pisum sativum 155 

Pitar i 210 


Pitaria sophiae 210 

PittoRponim . . . . 60, 478 
phyilyraeoides 10, 12, 16 


sp 69 

Platycerium grande . . . 483 

Platycolpus 246-7 

Platydema rufibase , . . . 33 
sulcato-punctatum . . .32 
Platypbanes 33 


Plea striola 461 
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Plesiocapparis 478 

Plesiotrocbus monachus 

184, 246 

Pleuroploca 265 

Pleurotomaria 215 

Pleuroxus barroisi , . . 315 
barroisi var. laevis . . 315 

hastirostris 314-5 

Poecilocampa brevis . . . 427 

leucopyga 428 

simplex 428 

Poinciana regia 157 

PoUnioeB 266 

conica . . . . 266 

melastoma 256 

plurnbea 266 

Polistes tasmaniensis xxix. 
Polycesta mastersi . . . 523 

Polyplocium 98 

Polypodium diversifoliuiri^ 

483, 486 

pustulatum 485 

Polyporinae 485 

Polystiehum aculeatum 

‘485, 487, 489, 490, 492, 

495 

aristatum 486 

Poneroplax xiv. 

paeteliana x. 

Pongamia glabra 165-6, 159 
Poran there mierophylla 492 

Porela 403, 411 

albifinis 411, 415 

AMATHODBS . . . . 411, 414 

arida 411-2 

contermina .. .. 411, 415 

delineata 411-2 

galactodes 411, 414 

homospila 414 

notabilis 411, 414 

obtusa 411-2 

subfasciata .. 411, 413 

v<itusta 411 

vitulina 411, 413 

Poroleda ensioula . . . 185 

lanceolate 181 

pertubata . . . . 181, 186 

spathula 186 

Porthesia euthysana . . 397 

irroraia 397 

melamhaphcs 397 

semifnsca 397 

xothosterna 897 

Portulaca oleraeea . 11, 16 

Prataeua 37 

PRATTLUM 182, 207 



Ixxvi. 


INDEX. 


Premma taitensLs . . . . 160 

J^rooanaee ■ * 

ProdtTiia litura * » 164^ 161 

ProtU'SUiuinetopa . . - • 366 

Prodiu'tus - * "^^68 

ProineCMitheea reiebei . . 158 

Pronurula 1^ 

pHorKFiTsas . . . . 183, 268 

]>vnilatus . . . . * 184, 26/ 
PROrKLKDA .. .. 181, 186 

Prupt'^iiuuu 183 

( rMBILH^ATU M ) HI HICUM 

183; 256 

rximurAi'UAr 

MlNt^SCLU-UM . 183, 256 

Frophanos 33 

Prostanniora laHiantliofi 487 

Protartia fusm 157 

I^roti'U iricllirora . . . . 324 

pH(yrO(X)i.KTnAK 434 

Pi[PToa''LK/>rTEnA . . . . 434 

I*KOTK)t ?01 jEx;s 434 

MITOHETJA 434 

PriuKilla vnli^aris . . . 487 

Prunipa j^ranatuni . . . 390 

Psalliota 98, 102 

pMarninobia liviila . . . 212-3 

Tiicnkcanii 213 

liiodest.a 212-3 

zonnliH 212-3 

Fsara rmlis 155 

Psepnoptara 360 

Psc()m<>ptcrn 364 

anrPVons 360 

mm [mm 364 

Tiiaf'biliformis . . . . 360 

machiliforrtm 364 

ppendanilara ricoeor . . 524 

(iLijiripas 526 

0(nT>KNTArjfl 525 

purpuroioollis 525 

roberti 523 

roberti vai\ nipra . . 525 
P^ioiulocoeeus fitri . . .160 

vitienaif? 160 

PscMuloryctafi 6iapnr . . 311 

validns 311 

Papn6o-atron*:ylium 

viri^ipenne 43 

Pscudntaenia . . .... . 22 
PaifliRTTi (Inavava 157. 159- 

60 

Psoralaa oriantha . . 11, 16 

paton» 16 

Pteria pnlehella 190 

Pt(*ri(iinm 489. 494 


Pterulinui aquilinmn 60, 487, 

49(b 492-6 

Pterinoa brisa . . • 473 

Ptenx'biius . . . . * * • ■ 272 

P te wspof ni u in acer i foliiuu 

32(i 

Plerostylis 476 

IHerotyphis . . 272 

Ptilotus aobilis .. •« 11, 16 

obovatuft 11, 16 

Pugillaria 183 

8towae comita . . 183, 277 
Pulton aea flcxilis . . . . 493 
Pnnotnrella . . 217-8, 221-2 

corolla 182, 218 

domiwsa 182, 221. 

Pnrpura ohaidea . . . . 275 

granulata 275 

nodiilifcra 275 

tubormilata 275 

Pyr(me beddomoi . . . . 271 
Pyro(k*roo^ ouryspora .. 150 
Pyriila nndulata . . 265. 268 
>nHlulatns 268 

Querous 478 

(Juintiniu Biebcri 483, 486, 

^ 487 

(Juis((unUs indioa 326 

Haoluonolomyia 

pnrpurata 161 

Hadiiioiuoa 235 

cnliunuB . . . . 184, 236-7 

irioonspioua 238 

insignia 184, 2.35 

INSIOK18 CAVIU.A 182, 235 

niufria 238 

Kaduephus aOYANITR 183, 

270 

Raja (davaia 378 

Rana teniporaria .. .371-2 

Raiidia ehartaoca . . 270-80 
Rapintrurn hispanicus var. 

hirsutum xxxi, 

rugpsum var. nervosum 

xxxi. 

Reniulla dilatata . . • . 191 
Rhabdocnomis obsoura . . 158 

Hluidinopbylla aiderowima 156 

Rbagodia 8, 13 

spinoscens . * . . 10, 11, 16 
Jllat^iymodes hchriode^ 426 
TOiinog%fnc^ cQlUgatna . . 404 

Rhodesiclla . . 368 

Rhododendron ponticum 324 


Rhyncocephiilus olcs . . 452 

451 

gigas • 453 

KhyBHoplax . xii., xiv., xvi. 

cavnosa . . 214 

91.1 

00X1 . . * 

diupboni 

jngoj^a 184, 214 

tranBlvicena 

vaiudusonsia 

vonusta 

Ricinus cornmunifi • . • • 154 

Hiplla 

Rimula 

iiMturiana -1® 

Rimui.anax .. .. 182, 218 

RisKoa intcgolla . . * • * 244 

tenistmi 244 

Rissoina lintoa . . . 184, 245 

Rixa 182, 221 

Rorludovtia anomala ... 207 
donacifonnis .< .. • 207 

Roidielia maecoya . . • • 1"^ 

Rosa ap 169 

KubiiH fruticosus , . . . 490 

iriohiceanns 496 

rosi folios ^87 

So celt arum ofiScinaruTiv . 158 
Sacchia suboibicularis . 206 

Saiasotia nigra 160 

Salaputium . . . . 182, 204 

Saida 465-6 

cygni 466 

xiCMonaONi 465-6 

reutericdla 466 

salina 460 

Saesipotens . . . . 182, 230 

Snlsola Kali 9, 16 

Bnndella 259 

Sanialum acuminatum . 84 
Innceolatum 10, 13, 15, 85, 

87 

Saragus marginellus . . . 33 

PtlKCTATUS . . . . . • ‘84 

rudis 83 

rugttwipcimis . . » » • • 35 

Sarcoftterama australo 8, 17 
Saxicava subalata 183, 214 
Scoevola spinescens 11, 17 
Scala granosa . . . . . . 252 

minutula 183 

Scalaria baUiiieneis . « 262-3 
Soapbella caroli . . 183, 258 

undulata 269 

Scaphula ? lonceolata . 185 
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Schelhammera undulatft 493 

Bchinus Bp 60 

Scbismope atkinsoni . . 215 

becldomci 

brevis . • • 

Schi^aiotih (ixcisa . . • » 

Sithizophoria striatula . 501 
S<‘hizot;horax intcrmedius 347 
Bciuzotrochus . . . * • * 

SciBBUi'tdla australis . . 

Vft‘V 

ornuta 


rosea 182-3, 215 


SOISSUKONA 
obliqua 


* * 


82, 215 
21 (i 


HOSKA KK^OT’A .. 1^1, -lO 


158 

218 


Scolia nianilae . 

Brutus 

antipodes 

astrolabeiis 

Bevninus fijtensis . . • • I* 

Beeotium 07-8, 103-4 

acuminatum 1*0 

BjCfiiricoides 07-9 ♦ 104, 11 

CAUTtn^yUNEUS li«^ 

cartilagincus ... 97, 104 
eoar<;tatuin . . 97, 104, 108 

Drummondii 1^ 

erytliroeephalum 97-8, 100. 

104, 106, 112 

exoHvatuin * 

Ouinzii . ■ * 97, 104. 114 

Gunnii 97, 104, 110, 
leiteocophaliun 97, 104, 11- 

lilaeense 

rnelanosponirn 97, 104, 110 
novae-zclandiae 97, . 100, 

104 

kovae-zrtjAnpiak .. .107 
ochraceum . 97, 104, 108 

pedunoulatum HO 

pendunoulatum .. .■ 112 

piriforme .. .. 97, 103-4 

piriporme 115 

porphyreiim 97, 99, 103-4 

POnPHTRRTTM 114 

■ B-odwayi . . 97, 103-4. 117 

senbroanrn . . 97, 104. 117 
** •* *' 8 

auperbum . . 97, 104, 107 

^trPEBBTJM 104 

l!^s(tholcf(cnse HO 

Thunii 110 

virescens . . 97, 104, 106-7 

Wamci H2 

Wamci HO 


Sciila attcnuata . . 

183, 240 

turritelliformis . , 

.. 246 

Seilarex 

183, 246 

utlenuatus . . . . 

.. . 246 

Bp:MELANOliLUS . . . 

182, 212 

S(‘tnele 

. .. 212 

^einieassis paucirugis . 254 

paiivirugis . . . . 

.. . 254 

Semperia paivana . 

. . . 217 

Beuecio 

. . ..58 

dryadens 

487, 4S)(> 

Uregorii 

. 11, 17 

magnificus . . . . 

. . 11, 17 

Biraretus australis 

. . . 255 

Sida acuta 

. .. 159 

eorrugata . . . . 

. . . 16 

retu.sa 

153, 150 

virgata 

.. .11, in 

Signretus 

. .. 255 

giialterianns . . . 

. .. 255 

laevigatas 

. .. 255 

}>Ianatus 

. . 254-5 

planulatus . . . . 

.. 254-5 

Bignoretiella . . . . 

.. 462-3 

Siiene galliea . . . 

. . xxiv. 

noctuma 

, . xxiv. 

Binioeepbalus obtusatiis 314 

Shhuya suhfayciata 

.. . 413 

Sinum albosutura . 

. . 255-6 

globosa 

.. . 255 

f)icta 

. .. 255 

pietus 

.. . 256 

planulatum . . . . 

. . 264-5 

unibilieata . . . . 

. . 255-6 

urnbilieatinn. . .. 

.. 255 

zonale 

184. 255 

zonalis 

.. 2.5.5-6 

Siphon aria albida . 

. ..277 

bacon i 

.. . 276 

Infureata 

, 276 

})lainvillei . . ♦ . 

. . . 275 

dentieula var. 


tasmanies . . . 

. .. 276 

funieulata . . . . 

.. 275-6 

inoulta 

. .. 275 

stowae 

li’?, 277 


lasinnniea 2/b 

virg\ilata 275-6 

^ IB ^ 


zebra 276 

zonal a 276 

Sipbonolla . . . . 354-5, .359 

Siphon oehelus 272 

Sipbunculina 358 

nREVlSRTA 358 

Sisymbrium sp 11 


Sifina alhieons 407 


iS'Umtf cinyra 408 

rhoda 407 

Bitotroga oerealella . . . 156 

Bttiilax 487 

australis 279, 281, 487, 493, 

495 

leueophyJla 279 

zeylanica 279 

Sola MEN hex . . . . 181, 198 

Solanderina 209 

.solandri 209 


Bolanuui aviculare 487, 496 

eiiiereuin 496 

ellipticum 9, 17 

(isurialc 9, 17 

Forsteri 154 

nigrUiii 496 

Bturtianum 11 


xanthocarpum . . 492, 496 

Solarielhi 227 

Soleuiyu auatralis . . . 183-4 

iiicditerranea 184 

Bolen aspersus 213 

eorreotus .... . 182, 213 
philippianus . . . v . . 213 

sloanii 182, 213 

sordid us 213 

vaginoides . . . . 183, 213 

Boncbus 58 

.sp 66, 492, 496 

Sophism ALBPAH . . 182, 219 

Sornna nuhila 412 

Borglium lialepense . . . 154 

Spa roll a 2,59 

Bpkotambn 182, 227 

Sphaeroderna rii.sl.ieur.i . 461 
Spiloiiota cryptogramrna 157 

liololephras 157 

Spinifex paradoxus . . .15 

Spirit or 468 

( J V K N RX RP: N P'.N sis . . . 501 


TULCUMBATTRNSia . . . 500 

woouhotlsei 501 

Spondiaa dulcis 157 

Bponrly]oslTobu.s 478 

SpondyluR 194 

Bpuriostyloptera . . . . 352 


Squalus aenntbiaa 371, 378, 

383 


Sqnanioplenra 
curtisiana . . . . xii., xiii. 

Stackhousia viminea . . 492 
Stathmopoda synchrysa 166 
Btavelia subdistorta . . . 195 


subtorta 196 

torta 196 
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Stella siriuB 232 

Stellaria flaecida 487, 490, 

492 

pungens 487, 490, 492-3, 

495 

Stenaspidius mgricornia 286 


Stenimas 365 

stemmaticaUB 368 

Stenochiton . . xiv., xvi., 238 

longieymba xv. 

pofeidonialia xv* 

Btenolt^bium stans » . . 327 
Stenopetalum lineai'e 11, 16 
Stigmodera addenda . * , 19 

aeneicomis 19 

affinis 20, 21 

agreBtis 19 

aitemecosta . . ♦ . . . .20 

amicta 533 

amphicbroa 521 

anaiis 534 

ancboralifi 19 

armata 521 

aui^icollis . - 19 

hicruciata 521 

bifaaciatella 533 

bizonata 538 

brntella subsp. victrix 533 
•• *• *» 521 

burcbelli 20 

ceunpeatris 533 

capucina 533 

carinata 533 

caroli 633 

Carpentaria^ 19 

eamri 533 

cirfumflexa 533 

OOMMIXTA 21 

erenata 521 

cr^f»a^o 521 

enicioides 533 

oupreo-flava 583 

cyanieollia 533 

ci/anicolUa 20 

eyanipes 621 

cyaniventris 19 

Cf/Hndraeea 621 

deleta 19 

delicatula var 533 

despornta 533 

dkax 533 

dimidmta 533 

disjecta 

or^hromclaa . , , . , 621 

excisieollis 533 

flavopurptirea 633 


Stigmodera flavosignata 633 

guttifera . * . . • • 

.. 683 

hopet 

.. 621 

hostilis 

.. . 20 

inermis 

.. . 19 

jobaunae 

. . . 19 

KIERSHAWI . . . . 

.. 621-2 

klugi 

. .. 21 

kreffti 

..621 

lanugino$a . . . . 

. 20 

LATIPEB 

.. ..21 

lead var. fasciosa . 

,. . 633 

lesson! 

. .633 

libens 

. .. 20 

limbata 

.. .20 

longula 

.. 521 

maoulifera 

. .,20 

maculiventris . . . . 

, ..633 

major 

. .. 19 

marginicoUiB . . . 

. . 533 

mastersi . . « , . . 

19, 533 

iDDlOdGSl^ • # mm * « 

.. 533 

nasuta 

. .. 22 

nickleri 

.. 633 

nova 

. .. 19 

obliquef asciata • . 

.. 633 

opacula 

.. . 533 

palUdipennis . « . 

. .. 19 

parryi , . ..... 

19, 633 

parvioollia 

. . 638 

perplespa . . ^ . . . 

. .. 20 

pla^ata 

. 621-2 

plagtata 

.. 621 

FRAirrSRlTA .. .. 

.. . 20 

praetermisaa . . . . 

.. . 22 

pnbicoUis 

. 19 

puella 

.. 533 

puerilis 

. 21 

queenslandica . . . 

. . 533 

rotundata .. . 

. .. 19 

rubriventris . . . . 

. 19, 20 
.. 633 

saundersiana . . . . 

soalaris 

. .. 20 

socularis 

.. 533 

sepkmguttata .. . 

. .. 19 

sex^ttata . . . . 

.. 638 

sexguttata var. 

hnmerirattata . . 
sexplagiata 

.. 633 

. 621-2 

gea:spilota . . ... 

. . 521 

steboldt 

.. 621 

sin^lata 

.. 621 

simulata . , . . . < 

. . . 20 

spinolae 

.. . 22 

straminea 

... 19 

strand! 

.. 633 


Stigmodera suavis . . . . 20 

suturalia var. 
tincticolliB 533 


TH£RTI 534 

tgrrhena 19 

unifonnis * 533 

variabilis 19, 20 

variata 521 

viridicincta 19 


wilsoni fiubsp. 

septentrionis . . . . 533 


venusta 533 

tropica 533 

Stipa 11 

elegantissima 15 

acabra 15 

setacea 15 

Stipator 182, 233 


Stiva boyana .... 183, 245 


Stomatella aaricala . . . 223 

bicarinata 182, 226 

imbricata 223 

Streblopteria 468 

Streptocephalus archeri 123 
Strigicbiton verconis , . xiv. 
Striglina superior . . . . 164 

Strobilomyoes 118 

Btrongylium maeleayi r 44 

VERTEBRALE 43 

wollastoni 44 

Strutbiolaria scutulata . 252 

Stylidium 68, 476 

Styphelia 162 

longifolia 162, 167 . 169, 

1/5, 177 

Bubemarginula 218 

Subonoba 244 

mercurialis * . 244 

SUBZBIDORA . . . , 182, 217-8 

Sunetta 209 

adelinae 208 

aliciae 208-9 


excavata 208-9 

gibberula 209 

truneata 208 

Bunettina 209 

snnettina 209 

Bwainsona 6 

phacifoHa 16 

procumbens . . . . 11, 16 
tephrotrioba .... 11, 16 

Sympbyta 403, 415 

OOLraxBS 416 

nyotopis 418 

oxygratnma 416 


psaropis 416-6 
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Syneeiiocera albo-hirtus , 31 


CUPHIPB8 31 

CyANE:iPKNNI8 30 

clongata 30 

occidentalis 31 

8ETOBA 31 

taBmanica 30 

Synedrella nodiflora 153-4 
Synodontis 34V 


Syplmroflhiton maugeanus 


214 

pellis-8crj)entis . . x., 214 
Systellopus ater 311 

Tacillia deUneata . • . • 412 

rufocinerea 427 

Talabrica 181 

Talabrioa 204 

aurora 183, 204 

Talityphia 272 

Talopia 227 

callifora 227 

Tandanus tandanus 339, 347 

Tapes faha 211 

sp 211 

Taraxacum deiia-leonis 490 
Teara hrevipennis . . . . 427 

notabilis 414 

Tecoma australis . . 485, 487 
Tectarius nodulosus . . . 244 

pyramidalis 243 

tuberculatus . « . 184, 244 
Tectocoxis lineola . . . 159 
Teinostoma depressulum 233 

politum 233 

Starkey ae . . . * 182, 233 


Teleochiuts rotantjs 183, 

264 

Tellimya 207 

Tellina beryllina . 182, 211 

bra^ieri 206 

elliptica 182, 212 

inaequivalvis . . » 182, 211 

maaoni 212 

semitorta 212 

striatula 211 

subdiluta 212 

tenuilirata . . . . 182, 212 

Teloleuca . 466 

Telopea . 476 

Temnoeephala brevicornis 

514, 516 

comes 512-4. 617 

fasciata . . . . 609, 611-7 

novae-zelanSiae 5l3-4, 616- 

7 


Teiiinocepliala quadricornis 

615, 517 

semperi 517 

simulator , . . 512-3, 517 
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Plate ii. 



Point Cartwright, 0* 
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Pj.atk IXi. 
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Pl.ATE iv 



1. \V(*sl<*in i'rinjyo of On*y Haii” * at \‘an«!ama, N.S.W. 

2. liuw Inlls of Orcy Ran^o from Mt. Pooh*. 

3. ^lat(‘ oalrrop at. Start's (Rtai, Mt. 





Pho(\ Lin\. Soa X.S.AV., li)24. 


Plate v. 







4. Gibber and rubble slope eoltmiseil by couiriiuuity of l^larcostemma 
australe. 

5. Gibber slope witli etuiununity of A triplex veiiicariumy Vuiulmna. 
(b Gibber slope near YaTulnina Gn'ek, with Acacia (’amhaffei. 
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Pl.ATK VI. 




7, Open scrnb nonr Mt. Arrow srnitli, Grouridflorii, Mt^rincephalus Sfnttrtii: 

Eremophila Sfurtii at side; Acacia ancara in distanct*. 

8. Grcvilka striata on sandy plain west of Vandama. 

<). Eremophila jtolpclada ( ?) on elayey ilat, Grt y Ranp*. 

10. Acacia Murrayana on sand ridg:e. north-west of Grey 
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Plate vii. 







11. Open santly plain with community of Airipleit. vemcarium, 

12 ! Stmd ridge west of Grey Range. “Monoepeeifie” eominunity. 
IMtfodendron oleaefolmm. 

13. EeUfrod^ndron oleaefolmm, near Yandama, showing exposure of 
roots by wind erosion. 
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PJ.ATE VlIU 




14. 'S\\\\^& S(*rub {Acaeia aneura) on sand ridge west of Grey Kange. 

15. Part of olayi>an landercd })y open naltbush plain. ^^>lonlsatioTl 

of pan by (Uyn^ria raniiffera has ciUhineneed. 

1(). (’laypan reelauned l>y (Hfjceria ramigera. 
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I'l.ATE IX. 



18, Eucalyptua rostrata in Yandama Creek. 
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Pj ATK X. 
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Platk XI. 



(ItMienil habit of Cihsstftha. 

JNioiograpIi of r. panieufata ^frowin^ u])on s(?v(n’al li<»sts, i*HiKH*ially 
Lasift pet alum ferrugitteum and Banksia latifolia. 




Srvitfi n m no vaf^-j^elandiae. 





I. S, erffth rove ph alum. 
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I'LATK XtV^ 



1 . Srcafiunt rrffthmcrphahtw. 



‘J. Secolium Hupvrhum, 
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Pl.ATK XX. 



W.F.H. (hi 


Loranihua Benthamif n.^p. 





Plate xxil 



matovjqipuojii gnqjwvjo'j 


1“P H d .M. 



riixx Miiir'ifi 


Kei * A\'S N v>os '.vKiT -ooaj 
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Pirate xxviii. 




I* ROD. Lt 



14 . Branch inf^lla j rondosa 9 . 


5-9. B, pfob*j9ckia c?. 







Brauchinvcta parooensis c?. 
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PlATK XXXII. 



1 - 7 , IJmnadopiiiM parv^MpintM 


8 ‘ 9 . Estheria rubra. 
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PlATK XXX I Jt* 
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Pirate xxxv. 
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Pj.ATK XXXVII 



Motor nerve-endings in limb nmscle of frog. Coarse Typo 














in linih niuscln of fro 


Fiiio ty\H 
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Plate xliii 
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Plate xlv. 



Species of Pertnosynef n.j?. 

1. P, balmontensis. 2. P. affink. 
3. P. mitchclU. 4. P. pmcombeae. 
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PliATB XLVI. 



Protocolcus milehclU, n.g. et sp 
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PlATK XLVIL 












1. Antonnao of Notoiu‘f*tinae. a, NycMa (scape not shown); b, Paranhops 
c, Anisops: d, Enithares: e, Notonecta. (All enlarged 60 diams.). 
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-VIA 












2. Paranisops inconstam, male of melanoohroic form, a, head and thoraa 
b, hemelytron ; c and d, anterior and intermediate legs. 
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Plate xlix. 



Avioulopcotftnw from the CftrboivifcToiis of New Soutli W ftles 
J. M. photo. 
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Plate l. 



Aviculopectens from the Carboniferous of New South Wales. 
Photo by H. G» Gooch flixi J* 
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Plate li. 



Aviculopectens from tlie Carboniferoiia of New South Wales. 
Photo by H. G. Gooch and J. M. 
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Plate li 



Avieiilopiietutis fvom tin* Carboniferous of New South W’ak>». 
J. M. photo. 
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Platb LIU. 
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Plate li\' 



W. A. H. del 


TimnocephaJa •fateiata 
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Plaxb hV . 



W. A. H. del. 

8 > 10 . Ttmnoeephala faseiata. 


11. T. novae-zdand'iae. 12. T. comen 
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Plate lvi. 
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Plate Lvn. 



ItfBp of the Mount Wilson Region. 

The dia^jonal hatching indicates the basalt caps. 

(From th. IS-mJIs aisp Uwsd by the Owtoflosl Barrsy of N«w Booth Wales.) 
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3. 


ratopetalum-Doryphora Forest in the Mt. Wilson reipon. 

ring Dicktofna, Ahophila and BUOmm diseolor. 
toe ground under canopy of a large 

tamensis growing from a sloping Dtcksoma trunk. 


4. Dicksonia* 







e, & C™ioprtJu».Dom>fc«. rorert. 7 E«^)T.^D«rJPl»» !'««•>• 

8, EucalyptuB-AUophjla Forest. 
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PijAtb lx. 




9. Junotion of Eut!aIyi)l«s-AIsoi)liila Association and Eucalyptus-Ptendium 

Association. 

10. Interior of Ceratopetalum-Doryphora Forest. 
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